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QUANTITY PRODUCTION 
consistent cutting aol Perfo 


« 
quires 
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The performance given by the Easicut drills featured in 
the above advertisement has been so outstanding that it 
has been felt worthwhile to draw attention to the follow- 


ing points. 


No sign of overheating. 


Exceptional wear resistant properties at outer corners 
and chisel edge. 


Little or no cratering on cutting faces. 
Sharpness at cutting edges maintained. 


No adhesion visible on lands. 


ENGLISH STEEL CORPORATION LTD. 
Openshaw, Manchester. 


Makers of Engineers’ Cutting Tools for over a Century. 


AUTOMOBILE ENGINEER, April 1953 


monty. 
he Pl WIth the 
some 
‘ 
C Ti | 
| 
| Vy: The ser of Easicus: Orilis SUPplieg for this SPindie | 
Oriting Machine working on Cylinder Heads ac Leylang 
4 Motors leg, has been jn for Over | 
16 Months Cutting life between "e-Brinds has also 
Za "Proved "Tribute to Ur Selves 4 the 
ufacturers and Leylang Motors, Led, for their Choice 
of a fine 
Maker, of high quality Engineer,» Cutting Tools for over Century 
| 
; \ 
: a 
— 
IS -@ 


AUTOMATICS 


“Ohe 
No. 8 VERTICALAUTO | 


Maximum Swing .. 143” dia. 
No. of Spindles we 6 
No of Tooling Stations .. 5 
The No. 8 Verticalauto can be 
arranged for double indexing or 
dual control A wide range of 
standard attachments, consider- 
ably increasing the scope of the 
machine, is available 


Sole 
Selling Agents 


THOMAS RYDER SON, LTD. (jeanne 


COVENTRY 


190 F186 
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KIRKSTALL FORGE ENGINEERING LTD 
LEEDS 


Telephone: Horsforth 2821 
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CYLINDRICAL GRINDING MACHINES 


six machines developed from one 


basic type and unit-built 


The R300 series of standard machines, utilising various unit 
mechanisms in combination, meet a wide variety of production 
grinding applications in the most economical manner. in 
addition to these standard types, machines can be supplied with 
different combinations of mechanisms to meet special conditions. 


RG300 PLAIN GRINDER. Basic machine with hand feed to wheel-head and 
work-table. Suitable for small batch work of simple character. 


RE300 PLUNGE GRINDING MACHINE. Employs wide or multiple wheels. 
Hydraulic movement to grinding head with fast approach, fine feed, and 
fast return. Dual control axial adjustment for grinding to shoulders. 
Hydraulic tailstock withdrawal. 

RM300 CRANKSHAFT LINE BEARING GRINDING MACHINE. Hydraulic 
table movement for quick indexing from bearing to bearing. Interlocked 
controls obviate incorrect operation. 

RP300 GENERAL PURPOSE GRINDING MACHINE. Hydraulic grinding 
head movement and automatic hydraulic table traverse with automatic 
reversal. Tailstock hydraulically operated. 

RS300 GENERAL PURPOSE MACHINE WITH SWIVELLING GRINDING 
HEAD. Fitted with a swivelling grinding head with axial adjustment. 
Suitable for plunge grinding short length tapers and tangent grinding the 
sides of collars or faces. , 

RU300 UNIVERSAL GRINDING MACHINE. In addition to the features 
of the basic type this model has automatic longitudinal movement of the 
table, swivelling wheel-head and work-head and internal grinding attachment. 


Type RU300 
Universal 
Grinding 

Machine 


KEY TO DIAGRAMS 
OPEN ARROWS Hand adjustment 


BLACK ARROWS Automatic hydraulic movement 
THIN ARROWS Possibility of adjusemenc 


1. Hand movement. 9. Hydraulic fast motion. 
2. Fine adjustment by hand. 10. Axial movement 

3. Hydraulic quick adjustment. 11. Return motion by hand 
4. Wydraulic plunge-cut motion. 12. Hydraulic return motion 
5. Automatic fine adjustment. 13. Can be swivelled 

6. Hand movement, one speed. 14. Can be swivelled 

7. Hand movement, two speeds. 15. Can be swivelled. 

8. Hydraulic moveme .c with reversal. 


BIRMINGHAM 
NEWCASTLE 


BRISTOL 
GLASGOW 


LONDON 
LEEDS 


WICKMAN of COVENTRY 


MANCHESTER 


BELFAST 
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the 


hia 
No amount of " 
vibration, however prolonged, 
can slacken off the Nyloc Nut. Shake it 
how you will, it still stays locked. Nor ts it 
loosened by oil, moisture and temperature extremes. The special nylon 


insert moulds itself around the thread of the bolt and refuses to 


budge unless, and until, you choose to remove it. 


its metal diaphragm, are equally tenacious. All three nuts can be used 


The Fibre Nut, with its fibre insert, and the Pinnacle Nut, | _|/ with 
over and over again and each one has a special purpose. 


Let us advise you which is best for your particular job. 


SELF-LOCKING NUTS 


SIMMONDS AEROCESSORIES LIMITED - TREFOREST - GLAMORGAN 


Also London, Birmingham, Stockholm, Melbourne, Sydney, Amsterdam and Milan 


CRC JN 
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SOME CONSIDERATIONS OF VEHICLE TRANSMISSIONS 
1. Introduction 


Even apart from policy problems the design of a transmission system is complex. It has, of 
course, its share of questions to which a slide rule will provide the answer when suitably guided. 
Yet these, too, are upset from time to time by some new development. 

An example, now a matter of automobile engineering history, was the back-axle trouble which 
beset some makers after the introduction of the self-changing gearbox. This, for the insensitive 
driver, made it easy to couple together shafts rotating at widely different speeds. A consequence 
was the application to the transmission system of shock loads of a magnitude which had rarely 
occurred with the crash-type gearbox. 

This case serves also to emphasise the interaction of one component upon another in the trans- 
mission system, a theme which may be noted as a sort of undertone in these short essays. It is 
indeed a frequent cause of some of the puzzles which confront a transmission engincer. 

Here it may be well to clear up another point. Customarily, the transmission is regarded as 
consisting of those mechanisms which connect the engine flywheel to the final drive. So far as 
this discussion is concerned, that view is not sufficiently extensive. 

If the engine itself had no mountings to resist torque reaction, there would be no power to trans- 
mit. These mountings play a definite role in the transmission of power and it is, therefore, not 
entirely fantastic to regard them as being part of the transmission system. That becomes all the 
more true when thought is given to the effect which the modern flexible mounting exerts upon 
some other parts of the transmission. Similar considerations apply also to the suspension springs 
of the driving axle. Both these matters will be discussed in later essays. 

For the moment, let them serve to introduce another aspect of our subject. Flexible suspension 
of the engine was evolved to meet a demand for greater refinement in the general behaviour of 
the car. It cushions the torque-reaction kick from the modern high-compression engine, and 
absorbs much of the vibration innate in every reciprocating engine. In so doing, it also smothers 
at birth various noises which otherwise would develop from the sympathetic resonance of body 
panels and other parts. 

In this discussion, a fact to be remembered is that the demand for greater refinement concerns 
every part of the vehicle, including the transmission system. Vibration in this department can 
be just as damaging as when it arises elsewhere. Moreover, although a little may be possible in 
that way, it is impracticable for suspension reasons to isolate the entire transmission system by 
means of flexible mountings. 

There is thus a pressing need to ensure (so far as may be possible) that the transmission system 
is not a source of vibration or other disturbance of this general type. Vibration is, of course, 
commonly associated with periodic or cyclic accelerations and decelerations. Anything of that 
sort, therefore, must be avoided or reduced to a minimum. 

Where cyclic speed variations are inevitable—and it must be admitted that they are virtually 
inherent in most active mechanisms—they must be absorbed, if possible, so that they shall not 
exercise their evil influence on neighbouring components. 

As will appear in the remainder of this series, there are in the transmission system all too many 
opportunities for vibration and other mechanical disturbances. These effects, if ignored by the 
designer, could cause much more than lack of refinement. Mechanical failures are well within 
their range of achievement. _ It is therefore essential to recognise them and to cope with them. 


BECK 


Vark 


BORG & BECK COMPANY LIMITED, LEAMINGTON SPA, ENGLAND 
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‘Only one way, so far as I'm 


concerned.”’ 


. you're a 


Monks & Crane fan.’’ 


*‘Who wouldn't be? ... They 
work miracles — particularly 
with the specials.”’ 


“I’m only a learner — but | 


must say, I’m more than 


convinced myself.’’ 


“You can't go wrong, old boy — 
twist drills or cutting tools, 
it’s all the same to them.”’ 


BRITAIN’S FOREMOST DISTRIBUTORS 


MONKS & CRANE LTD 


THE TWIST DRILL SPECIALISTS 


London Office: 
295 EUSTON ROAD 
LONDON, N.W.1 
Tel: EUSton 5311 (3 lines) 
Emancee, 


Grams: London 
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Head Office: 

STANHOPE STREET 
BIRMINGHAM, 12 
Tel: Calthorpe 1381 (5 lines) 
Grams: Emancee, Birmingham 


Manchester Office 

MANCHESTER OLD ROAD 
RHODES, MANCHESTER 
Tel: Middleton 3654 (3 lines) 
Grams: Emancee, Middleton, Manchester 
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‘“*Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 
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Almost as quickly as you can say the words ‘‘ Think Zinc”, molten zinc alloy has 
become the Stromberg carburettor you see here, This speed in production is just 
one reason why the automobile industry—like so many other industries—has 
adopted the zinc alloy die casting process. Other outstanding advantages are :— 
SCOPE FOR DESIGNER * EXTREME ACCURACY * GOOD CORROSION RESISTANCE * STABILITY 
STRENGTH - LONG LIFE OF DIES « LITTLE NEED FOR MACHINING - LOW UNIT COST 
The Association welcomes inquiries about the use of zinc alloy die castings. 
Publications and a list of Members are available on request. We suggest you write 
for our booklet ‘‘Zinc Alloy Die Castings and Productivity.” 

Zinc is now pientiful. There are no restrictions on its use. 


ZAQCA 


ZINC ALLOY DIE CASTERS ASSOCIATION - LINCOLN HOUSE - TURL STREET - OXFORD - TEL: 48088 
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Standard equipment 


for British motor cars and 
commercial vehicles ... 


Write for Catalogue Ref. 115/07/20-K 


ee i: RENOLD & COVENTRY CHAIN CO LTD * MANCHESTER 
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Discussing the performance of 
Messrs. Dav’s Levland Octopus 
are (left to right): Mr. G. 
Forrest, driver; Mr. J. L. 
Pittard, Day's Transport’ Man- 
ager ; and Mr. A. G. Chase, 
of Shell-Mex and B.P. Ltd. 


double it! 


This Leyland Octopus, owned by Messrs. Shell Rotella Oil has been used exclusively in 
G. A. Day Ltd., builders’ merchants, of this hard-worked Leyland Octopus which 
Portsmouth, has done over 220,000 miles of averages 280 miles per 24-hour day. The new 
day and night work in just over 24 years. Shell Rotella Oil— the result of years of special- 
Apart from normal servicing, all that has ised research—embodies all the superior qual- 
been done is to draw the pistons and fit new ities of the former oil but with even greater 
rings. Sump oil is changed every 3,000 miles. anti-ring stick and anti-wear properties. 


SHELL ROTELLA OIL 


LEADERSHIP IN LUBRICATION 
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Is ALL THE OIL 
being filtered... 
ALL THE TIME?, 


That is the vital question which must be asked when 
considering filtration claims. Engineers today accept the 
fact that for real protection, partial flow filtration is not 
enough. But remember! even a so-called full flow filter can 
allow irreparable damage if the by-pass comes into 
operation for long periods when the oil is cold. 


CONSIDER THE FAMOUS 
VOKES ELEMENT 


Here is the VOKES filter element—unchanged 
in principle because thirty years of constant 
research have found nothing better. By its 
principle of “‘filtration-in-depth” it avoids the 
possibility of particles being driven straight through the filtering 
medium and also ensures a slower build up of surface sludge. 


This then is the vital point. If a so-called full flow filter cannot cope 
with the oil when it is cold and sends it direct into the engine, then 
it is not filtering all the oil all the time. Consider, too, the question 
of ** cleanability ’. This ishighly important where plant and machinery 


is operating in remote areas, when the non-availability of expendable 
elements might put the equipment out of service. Also, although the 
VOKES element may cost a little more in the first place, the fact 
that it can be cleaned several times gives long-term economy. 


The VOKES direct flow device is a safe- | 


guard to the engine and not just to the | 
filter itself. It comes into operation only | 

under abnormal conditions 

and not for long periods 


merely because the oil is 
cold. When it is called upon, however, it 
is truly foolproof. Illustration (left) shows licneent of scientific filtration 
flow-through filter element. Illustration is 
1 (right) shows by-pass flow. 


VOKES LTD. Head Office: GUILDFORD, SURREY London Office: 40, Broadway, Westminster, S.W.1 
VOKES (CANADA) LTD., Toronto Represented throughout the World. VOKES AUSTRALIA PTY., LTD., Sydney 
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TYPE V THREE SPINDLE 
FITTED WITH ONE GEARED 
AND TWO PLAIN SPINDLES 
AUTOMATIC REVERSE FOR 
TAPPING IS FITTED TO THE 
LEFT-HAND SPINDLE. 


TWO TYPE C TOP COLUMNS 
MOUNTED ON A_ FOUR- 
SPINDLE BASE. LEFT-HAND 
COLUMN IS ADJUSTABLE AND 
A TELESCOPIC CONNECTION 
WHICH ENABLES SPINDLES 
TO BE FED SIMULTANEOUSLY 
IS FITTED BETWEEN THE 
SPINDLES. 


ALL-ELECTRIC 
DRILLING 
MACHINES 


FOR HIGH-PRODUCTION 
DRILLING OF HOLES FROM 
THE SMALLEST, AT 18000 r.p.m., 
UP TO.1hin. 


WIDE RANGE OF STANDARD 
MACHINES AVAILABLE. UNIT 
CONSTRUCTION ENABLES SPECIAL 
MACHINES TO BE BUILT UP TO 
SUIT ANY SPECIFIC WORK. 


EARLY 


DELIVERIES 


COMBINATION OF TOP 
COLUMNS MOUNTED ON 
A SINGLE BASE. SPEED 
RANGE 74 TO 5600 r.p.m. 


ALFRED HERBERT LTD 
COVENTRY 


TYPE B BENCH 


TYPE H THREE-SPINDLE ~ 
BENCH 


3 | 


: 
‘ 
TYPE M MULTI-SPINDLE 
— 
— 
— 
| 
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PAN CONVEYOR FURNACE 


The pan conveyor furnace illustrated is used for 
hardening small components which are placed on pans 
fitted together by chain links, the components passing 
through the water cooled zone into the heating chamber 
and are then automatically plunged into the quench tank. 

The heating chamber is § foot long and has a cross 
section of 20" x 6” high, built of refractory material with 
specially shaped hard bricks to support the large diameter 
nickel-chromium tubular elements placed in the roof and 
hearth. The quench chute is also provided with elements. 

The top part of the furnace chamber is removable 
allowing access to the heating elements, conveyor and floor 


tray. The quench opening is provided with a downward 
extension for sealing into the quench tank and is fitted with 
a gas union for feeding gas to the interior of the chamber. 

The heating chamber is split into two zones and has a 
maximum operating temperature of g00—9§0 C. 

The coolers each end of the heating chamber are 
features which make Wild-Barfield Pan Conveyor 
Furnaces very efficient. The cooler at the exit end is for 
cooling the work trays in an atmosphere to avoid scaling 
which would be detrimental to the finish of the work, as 
during heating they would give off oxygen from their 
scale which would attack the work. A further function of 
this cooler and the one at the entry end is to give a 
satisfactory balance of atmosphere in the furnace, by 
contracting the gas before it leaks out at the ends. 


FuRwACES 


WILD-BARFIELD 


ELECTRIC FURNACES 


for heat purposes 


WILD-BARFIELD ELECTRiC FURNACES LTD. 
Watford-by-pass, Watford, Herts. Phone: Watford 6091 (6 lines) 


AUTOMOBILE ENGINEER, April 1953 


| 
| 
“ 
| 


DISTRIBUTORS OF MATERIAL 


“FOREIGN & COLONIAL 
ENQUIRIES TO IN BULK FOR GT. BRITAIN 


HWOUACKSON LTD. A. NORDBERG LTD. 
OAKENCLOUGH, GARSTANG. 171, QUEEN VICTORIA STREET, 
or. PRESTON E.C.4, 


: 
i 
4 


Unremitting care in the selection of raw 
materials and in every stage of manu- 
facture at Stocksbridge enables the 
designer of automobiles, aircraft and 


other highly stressed machines to rely on 


Fox steels for high duty applications, 


imited 


ANY LIMITED 


F,273 
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f TheCMF 
gp flow flat tube 


radiator block | 


has superior heat dissipating 

qualities which have been so widely 
acknowledged that radiators built on this 
principle have been supplied by us in 

quantity to the leading manufacturers 

in the motor trade for many years. We 

have design experience and complete production 


facilities to undertake radiator contracts 


of any size - from the design stage to 
delivery, which will meet the closest 


schedules you may need to impose. 


COVENTRY MOTOR FITTINGS CO, LTD.,, 
COVENTRY. Tel. Cov, 3144-5-6 


GENUINE SPARES 


BALL AND PARALLEL ROLLER BEARINGS 


STOCKS FOR SPARES SERVICE 


are maintained by Fischer distributors everywhere and by 


SERVICE SALES DIVISION 


FISCHER BEARINGS COMPANY LTD., UPPER VILLIERS ST., WOLVERHAMPTON 
Telephone: 26101/6 Telegrams : Hirev, Wolverhampton 


SUBSIDIARY OF BRITISH TIMKEN LIMITED 
Subsidiary Company: Timken-Fischer Stockists Ltd., Birmingham 


FBC 


A SIMILAR SERVICE FOR TAPERED-ROLLER BEARINGS IS MAINTAINED BY — 
BRITISH TIMKEN LTD.,AT THEIR SERVICE SALES DIVISION, DUSTON, NORTHAMPTON 


| 
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... that after TWENTY-FIVE YEARS’ practical 
EXPERIENCE of the applications of PHOS- 
PHATE COATINGS widely in industry we 
have learnt a great deal about them. . . 


* to 


... that we have developed new Processes 
meet fresh production demands (we now have 


TWENTY-TWO of them in daily use). . . 


... that our knowledge is readily available and 


immediately at your disposal. . . 


. that you should consult us on any Metal 
Finishing interests you may have the 


Industrial PHOSPHATING field. 


* in, of course, our well-known 
* PARCO-LUBRIZING ranges. 


THE PYRENE COMPANY LIMITED—METAL FINISHING DIVISION 


Great West Road, Brentford, Middlesex 


Telephone EALing 3444 
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Designers are seeking new alloys from the metallurgist in order 
to develop higher speed transportation. 


Higher speed calls for materials having greater strength in 
lighter sections, often with little or no sacrifice in toughness. 
Molybdenum will contribute vital properties to the improved 
alloys which will certainly be developed for the future. 


Climax furnishes authoritative engineering dataon Molybdenum 
applications. 


99 Pinstone St. Sheffield 1 
Registered Office: 2-3 Crosby Square, London E.C.3 
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The above photograph shows Photograph by courtesy of 


a Cutanit Grade R tool in a Ateer. renal Vickers 
Electrical Co. Ltd. 

routine operation, machining 

a hard steel motor shaft at 

350 ft/min with a 7/8" depth of 


cut. 


TRADE MARK 


CEMENTED CARBIDE 


A METRO-CUTANIT PRODUCT 


WM JESSOP & SONS LTD 
BRIGHTSIDE WORKS. SHEFFIELD 
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@ For fixing in concrete, brick, 
masonry, wood or metal. 


@ The fastening is made with 
rubber, providing a_ tenacious 
resilient grip. 


@ Shockloading of foundations 


reduced. 


@ The Rubber used resists oils 
and spirits. 


@ The Bolt with its own spring 
washer. 


@ Cleaner and quicker to fit. 
@ Can be used repeatedly. 


@ Standard sizes from }° dia. to 
2?’ dia. in both MALE and 
FEMALE types. 


@ Specials to any required size. 
@ WRITE FOR CATALOGUE. 


THIS !S ANOTHER 


PRECISION 
FASTENER 


ww . 


NEWTON 


* A bolt that has limitless uses 
in countless industries with 
an overall saving in time 
and cost. 


SEE US AT 


STAND D.533 


B.1.F. BIRMINGHAM, APRIL 27th— 
MAY 8th 


L. H. NEWTON & CO. LTD. 


Head Office and Factories: NECHELLS, BIRMINGHAM 7. Telephone: EASt 1551 (16 lines) 

Branch Offices: LONDON, COVENTRY, MANCHESTER, BRISTOL & DUBLIN 

Represented in: SOUTH AFRICA, NEW ZEALAND, INDIA, SOUTH AMERICA, DENMARK, NORWAY, 
HOLLAND, CEYLON and all MIDDLE EAST COUNTRIES 
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... here’s another Die Casting Problem 


TI 
7 
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CIP 


THIS was the answer 


Good clean finish and pressure tightness 
are essential for the filter heads of these well- 
known Oil Filters. John Dale Aluminium Alloy 
Gravity Die Castings have achieved these results. 


Consult JOHN DALE Limited 


about Aluminium Alloy Gravity Die Castings 


Telephone : Bowmansgreen 2266 


JOHN DALE LTD. (DEPT. TS.3), LONDON COLNEY, ST. ALBANS, HERTS. 


royds 51 /5/6 
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Left : 


Higher 


Industrial Production 


INCREASED PRODUCTIVITY is the chief task facing 
Industry today, and there are many ways of 
achieving it. The solution may lie in higher speeds, 
or more exact control, or more refined methods of 
heating, or the latest system of inspecting for 
quality. But in every case, Electricity has an 
important part to play. 

The British Electrical Development Association 
has published “‘ Higher Industrial Production with 
Electricity” to help in this vital task. The book is 
written for management, and for all who are con- 
cerned with industrial planning and processes. 

There are chapters on Lighting, Motors and Con- 
trol Gear, Furnaces and Heat Treatment, Welding, 
Handling, and Inspection. Make a note to get a copy. 


an electronic control cubicle with one unit withdrawn. Right: an electric skip 


hoist charger for a new blast furnace in South Wales, where the entire hoisting 
and charging process is automauc— initiated by the pressing of a single button, 


Electricity for PRODUCTIVITY 


26 


Now ready 


** Higher Industrial Production 
with Electricity’’, 

some illustrations from which 
are shown, 1s available at 

8/6 (9/- post free) 

from The British Electrical 
Development Association, 

2 Savoy Hill, London, W.C.2 
and from your Electricity Board. 


An electric stud-welding gun in opera- 
tion on a dust collector component. 


Portable electric drills mounted on 
stands and ganged for simultaneous 
operation in a Midlands Joinery shop. 
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Dunlop Flexible Pipes put an 

end to pipe difficulties. Consider 

some of the practical advantages 

which they offer : durability and high 
fatigue-resistance, resulting from special 
Dunlop design and the traditional quality 

of materials and workmanship; short end- 
fittings that offer ease of installation; secure 
end-fittings that cannot be shifted by internal 
pressure. There are many types of coupling for 
original fitment or replacement, and, of course, 
high, medium, and low pressure ranges. The 
Dunlop Technical and Consultative Service is 


ready to advise you on all application problems 


fit 


DUNLOP 


DUNLOP RUBBER CO. LTD., FOLESHILL COVENTRY, 


AUTOMOBILE ENGINEER, April 1953 


| | — | 
| \ \ aS. 
‘ 
; ‘ 4 
é 
4 
he 
\ 
7 
a 


DRILLING, BORING & CHAMFERING 
VAUXHALL CYLINDER BLOCKS. ..... 


ARCHDALE 


JAMES ARCHDALE & CO. LTD. 
6. ENGLAND 
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the Perfecy Cylinder Iron 


ANDES 


SERVING THE AUTOMOBILE INDUSTRY... 


ower in the workman’s hand is the key to faster production. 
That power is applied with the greatest efficiency through 
the medium of CP tools. The Consolidated Pneumatic 
organisation offers to manufacturers an outstanding selection 
of top performance drills, grinders, screwdrivers, nut- 
runners, studsetters, impact wrenches and production line 
equipment. Whether you use compressed air, Hicycle 
electric or Universal electric power there are fine CP tools 
of all classes for your job. Descriptive literature is always 
available on request. 


FOR THE RIGHT APPROACH . . . THE RIGHT EQUIPMENT 


CALL IN © CONSOLIDATED 


co. LTD ° LONDON & FRASERBURGH 
Manchester Birmingham Leeds Bridgend Belfast 
* Brussels * Milan ~° and principal cities throughout the World 


CONSOLIDATED PNEUMATIC TOOL 
Reg. Offices: 232 Dawes Read, London, S.W.6 * Offices at Glasgow * Newcastle 
Dublin Johannesburg * Bombay ~ Melbourne ~ Paris ° Rotterdam 
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“SILVER FOX’ 


Registered lrede Marks 


STAINLESS 
STEEL 


THE UNITED 


.. . the metal of the age 


Motor vehicle components and _ fittings made 
of Stainless Steel cause’ no anxiety to the owner 

the surface can never wear or peel off; the metal is 
stainless right through. There is no need to polish; 
just a wipe with soapy water and they come up 
bright and unspotted for the whole life of the car. 
“Silver Fox” Stainless Steels are now available tothe 
discriminating motorist in ever-increasing quantities. 


Our colour photograph shows Hub caps by courtesy of the Ford Motor 
Company. Steering Wheel by courtesy of Wilmot Breeden Limited. 


COMPANIES 


SAMUEL FOX & COMPANY LIMITED 


Associated with The United Steel Companies Limited 


STOCKSBRIDGE WORKS Nr. SHEFFIELD ENGLAND 
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will 


... fix it better, 

more quickly and 
neatly. 

Unbrako Socket Screws 


have extra strength EX 
and toughness. 


They are made of 


high-tensile nickel-chrome 

steel alloy. 

They stay put e 

until you want to remove them. 

Then—out they come, it 
smoothly, easily, without damage. 

No wonder so many designers and engineers specify Unbrako! 


Available for immediate delivery. 


Send for free samples. 


UNBRAKO SOCKET SCREW 


COMPANY LTD. | | 
Manufacturers of Unbrako standard socket screws and 
special screws to requirements. 
COVENTRY ENGLAND | 
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Why YOU | 
should fit 
the M.M.D. 


Clevis... 


Positive linkage allows a more positive gear change 
and the M.M.D. Spring Loaded Clevis Joint 
is the perfect solution to the problem of 
“sloppy '’ remote control gear change assemblies. 
Wear, slack and rattle on all mechanically 
operated linkages, can be eliminated 
throughout the life of the car, with the aid of 
this rationalized clevis design. Available 


to suit all requirements of the Motor Industry, 


Photograph by courtesy 
The Standard Motor Co., Ltd 


MIDLAND MECHANICAL DEVELOPMENTS LTD. 


PARKER STREET WORKS PARKER STREET BIRMINGHAM 16 


R.& W 


POSITIVE GEAR CHANGE LINKAGE 
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The * Syndromic” system lubricates up to 40 bearings 
—at periods automatically controlled by mileage 
while your vehicles are on the road! In this’ way, 
hold-ups for lubrication are eliminated and you get as 
much as 10°, more service out of your fleet at no 
extra cost. In fact, ‘ Syndromic * automatic lubricators 
are more economical. They save 75°/, on lubrication, 
reduce wear on bearings, etc., and therefore cut main- 
tenance and replacement costs to a minimum. 

So you can see how * Syndromic’? lubrication soon pays 
for itself! 

Ask for a Tecalemit technical representative to call and 
discuss the ‘ Syndromic ’ system with you. 


TECALEMIT 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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RTSC Home Sales Limited 


t he >) Wo 


Home Sales Organisation for the 


MILD STEEL FLAT ROLLED PRODUCTS 
of 
RICHARD THOMAS & BALDWINS LIMITED 


and 


THE STEEL COMPANY OF WALES LIMITED 
comprising 
Sheets (Uncoated and galvanised) Welsh Charcoal Tinplate 
Coils Tinned Sheets 
Ternecoated Sheets 


Plates (-1181° to 
Lead Coated Sheets 


Tinplate 

Terneplate 
Staffordshire Heavily 
Coated Tinplate Blackplate 


Enquiries should be addressed to:— 


RTSC Home Sales Limited 
AG Park Street London WI 


Telegraphic Address Homerold’’ Audley London Telephone Mayfair 8432 


36 AUTOMOBILE ENGINEER, April! 1953 


- 
| D 
j 
= 

£ 


U HE Constructed on the Silentbloc principle 


with a self-forming flange for extra-snug 
fitting and less wear these bushes ensure 


maximum efficiency at lowest cost. 


Right: Flangeless Taper Bush 
sectioned to show construction. 
In the housing flanges develop 
under compression, 


* After exhaustive testing Ford 
Motor Company Ltd. now fit 
Silentbloc Flangeless Taper Bushes 
in the I.F.S. of the “Consul” 
and Zephyr Six”. 


Left: Front Suspension 
of the Consul"’ and 
Zephyr Six”. 


Flangeless Taper Bushes and 
Frustacon mountings provide the 
first complete and scientifically 
designed rubber insulation 
between wheel and body. 


LONDON, W. 
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This new AC partial-flow oil filter with replaceable element meets 
the increasing demand for a filter that can be removed for inspec- 
tion and replaced every 8 10,000 miles. It provides a permanent 
installation for coupling into a by-pass oil supply system and the 


filtering element can be replaced withcut disturbing pipe connec- 


tions. Sump oil is filtered on an average of ten times an hour. This 


means less motor wear and longer motor life — the objective of 


every motor manufacturer. 


AIR CLEANERS AIR SILENCERS CRANKCASE 
BREATHERS CAR HEATERS FUEL PUMPS 
SPEEDOMETERS + GAUGES + INSTRUMENT PANELS 
OIL FILTERS THERMOSTATS SPARK PLUGS 


WINDSCREEN WIPERS - DIE CASTING 


AC-DELCO DIVISION OF GENERAL 


We'll gladly help when vou plan a new design or modify an existing one. Write to MOTORS LTD., DUNSTABLE, ENGLAND 
AC Technical Bureau, 54 The Butts, Coventry; or ‘phone Coventry 61747. and Southampton, Hants. 
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‘Cassel’ W.S.720 


—a neutral heat-treatment salt, used with W.S.720 Regenerator, 
for all types of steel in the working range 720—950°C. 


When correctly regenerated the molten salt is clear 
and transparent. This unque feature of ‘Cassel’ W.S.720 
is a valuable guide to efficient operation of the bath. 


B— Neither carburises nor decarburises even under the severest conditions. 


B= Readily water-soluble. 


Be Ideal for carbon and alloy tool steels and carburised parts that have been 
selectively machined. 


B= A very fluid bath of low density resulting in low salt consumption. 


For further details of ‘ Cassel’ heat-treatment salts and furnaces, consult 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1. 
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THE HEAVY DUTY 
ROLLER ASSEMBLY 
ILLUSTRATED IS A HIGH 
PRECISION BEARING 
USED EXCLUSIVELY IN 
THE AUTOMOBILE 
INDUSTRY. 
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it takes a 


to come as clean as this— 


—one good reason why every CAPASCO Lining is moulded 


Every trace of grease can be removed by normal degreasing methods. CAPASCO 
Moulded Linings are impervious to oil and grease mainly due to their unitorm texture 
which is illustrated by the micro-photographs. Woven Linings are absorbent and should 
be discarded but CAPASCO can be cleaned 
and put back into service with the assurance 


MOULDED 
of full efficiency. In addition, the other 


sional Stability —High Mechanical and Impact 


special features of CAPASCO are :— Dimen | 
| 
Strength —Rapid ‘Wet’ Recovery —Extreme | 
| 


Resistance to Frictional Fade —Unitorm W ear | These micro-photographs of a Woven Lining 

| and of a CAPASCO Moulded Lining show the 
very striking difference in texture. It is this 
| homogeneous structure of a Moulded Lining 


to ‘Wafer’ Thickness—-Non-Abrasive to Brake 


which is basically responsible for the excel- 


Drums — Suitable for Medium and Heavy Duty 
lent overall characteristics. 


Application involving High ‘Temperatures. 


| 
a 
y 
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MOULDED BRAKE LININGS i 7 
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. 
The Cape Asbestos Co. Ltd., 114-116 Park Street, London, Te/: GROsvenor 6022 
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We've looked into this 


Exacting tests have been made at every stage of manufacture—inner and outer 
rings have been examined for tiny cracks and imperfections—the steel balls 
have been scrutinised under diffused light which reveals the slightest flaw . . . 
In all, more than ninety checking operations are carried out before an R&M Ball 
or Roller Bearing is passed as fighting fit for the long and arduous service ahead. 
Because we look into the details so thoroughly you are sure of bearings that 


will serve you well. 


on SOM ay 


BEARING LIMITED 
NEWARK-ON-TRENT, ENGLAND 


K/RM.97 
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Reproduced by kind 
permission of Decca 
Rada: Lid. 


1. ARTICU- 4. GLASS 
LATED DRILLING 
MODEL MACHINE 


2, MODEL 5. MODEL 
M.B.4 M.F.6 

(f° capacity) (14" capacity) 

3. MODEL 6. MODEL 
M.B.2 MFS 


B 
capacity) (1° capacity) 
from 


Zt 200 


COMBINATIONS 


with 
‘PACERA MULTIPLE 
HEAD UNITS 


DESIGN YOUR OWN MULTIPLE DRILL 
COMBINATION WITH PACERA 
SECTIONAL TABLES 
Heads available in a wide range of speeds 
from 80 to 9,000 r.p.m.—- 4” to I” capacity 
There is a Pacera tool for your job. . . 


Reproduced by kind permission 
of Fisher and Ludiow Led. 
capacity) are manufactured 


Pacera Drilling Machines (from }" to 4% 
at our own up-to-date specialised plant at Slough 


W. J. MEDDINGS LIMITED 


Sales Offices and Showrooms 
BERKELEY STREET, LONOON, 


16, 
Telephone MAYFAIR 6417 
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pew, PLAIN BEARINGS 
are not 2 plate subject 


... but they're a subject to which Glacier have devoted thirty years, a large research 
organisation, a first-rate plant and a quite exceptional labour force. World-renowned 


engines use Glacier Bearings. Thin-wall and thick-wall too... 


REGD. TRADE MARK 


THE GLACIER METAL COMPANY LIMITED, ALPERTON, WEMBLEY, MIDDLESEX 
MAKERS OF GENUINE THIN-WALL BEARINGS AND THICK-WALL BEARINGS 
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stands for all. 
plain bearings 


MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


EFFORTLESS 
STEERING AND 


GREAT DURABILITY 


Hardened cam and _ roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes). 

Double bearing support to rocker shaft. 


End-location adjustable. 
THE ‘MARLES 
GEAR, made in a Very compact box. 
range of sizes For fore-and-aft or transverse layout. 
Trunnion of spigot mounting alternative 
of chassis. 


Larger angular movement. 


on heavy types. 


ADAMANT 
ENGINEERING CO. LTD. DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines). Telegrams; ADAMANT, PHONE, LUTON 
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RUBERY OWEN & CO., LTD., DARLASTON, SOUTH STAFFS. TELEPHONE: DARLASTON 130. 


48 
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but 


FEED GAUGE 


this machining 


BECAME EASY 


Over 150,000 crankshafts 
in three years 

Tolerance on two diameters only + -00006” (avoiding form errors) 
Rejects for dimensional causes negligible : under 0-1 °/, 

Entirely unskilled operator 


No inspection before assembly 
For fuller inforniation on the method used, write for a copy of “The Theory and Practice of Machine Control” to: 


SOLEX (GAUGES) LTD. 


223/231 MARYLEBONE ROAD, LONDON, N.W.1 
Telephone: Paddington (6 lines) 
fe SOLEX — THE PIONEERS OF AJR-GAUGING 


= 
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Applied High Frequency is the modern heating technique now 
being adopted by more and more manufacturers for heat treatment 
of metals, and brazing and soldering operations. 

It’s the technique offering greatest economy because, it’s faster, 
cleaner, saves material, and can be applied right in the production 
line, cutting out wasteful secondary handling. 

Generators are simple to operate, and simple to change-over from 
one job to the next, and are therefore suitable for both continuous 
or small batch production. 

The range comprises heating units with outputs of 1 kw., 73 kw., 
15 kw., 20 kw. and 25 kw. Write for a catalogue today. 


cost-saving 
technique for 
Brazing, 
Soldering and 
Heat Treatment 
operations 


The set with the 
$-T-R-E-T-C-H 


The 15 kw., 20 kw. and 
25 kw. Generators are 
built in a common 
frame and are com- 
pletely interchangeable 
due to the unit con- 
struction. Conversion 
from one output 
rating to another is quickly 
carried out in your own 

works by the addition 
of the necessary 
units. 


304 FO7 


THE SILENT PARTNER IN VEHICLE CONST 


An application of the 
“FLEXILANT™ 


SERIES 77 


WH... we have a case where a range of vehicles is fitted with removable 


bodies—and where aprons are needed only when the bodies are in use. 


The *Flexilant” Bollard supplies in the simplest possible form, a fixing { 

medium which solves what could otherwise be a difficult problem—instant and } i 
i 

automatic attachability —rigidity— silence in use—self-placement. The ___ 


*Flexilant” Bollard is the perfect clinch-grip fixing with endless applications. 


RUBBER BONDERS LIMITED 


IN ASSOCIATION WITH EMPIRE RUBBER COMPANY ( Proprietors: H.G. MILES {TD. ) 


DUNSTABLE :: - BEDFORDSHIRE 


R.B. 87 
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The illustrations show a sectioned 
gear blank and the finished spur gear 


$4 


Hlustrations by courtesy 
of Morris Motors Limited 


THE BUSHING CO. 


| 
/RE-INFORCED PLASTICS | 
INFORCED PLASTICS 

< 


How are you fixed for CLIPS? 


If you are having trouble with clips, bring your problem to us. We 
show here a few varieties, but these, mark you, are only a very 
small selection from our range of thousands of CLIPS...in every 
possible shape, size and quantity — in phosphor-bronze, brass, steel, 
stainless, plated .. . for every trade and profession. 

And if you want a ‘special’ let TERRY'S Research Department 
design for you — after all, we've got 98 years’ experience behind us. 


Sole Makers : 
HERBERT TERRY & SONS LTD. REDDITCH (The Spring Specialists) 
BIRMINGHAM LONDON MANCHESTER 


and 5 very 
popular ‘numbers’ 


80 and 81 — general utility clips 
for tool racks, etc., from }” to 
2” from stock. 


300 — an exceptionally efficient 
drawing board clip, 5/- a doz. 
(ine. p.t.) from stock. 


257 — a useful clip in black 


enamel, from }” to 14”. 


1364 —aclip for kitchen cabinets 
— rustproof finish. 


Realiy interested in springs? 
This book — Spring Design and 


Calculations — packed from cover 
to cover with spring date, is yours post 
free for 12/6. 
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Specifying for high-temperature plant a metal 

which will not last is wasteful and costly. But 

Z RS. equally it is wasteful to choose one material when 

FF a cheaper alternative would be successful. That is 

where we can help. We have research data and service 

results covering uses of many materials in many types 

of operating conditions, and shall be glad to assist you to 

choose the material to meet your specific problem. The 

chances are that one of our high-nickel alloys will provide the 
solution but ask us before you go ahead. 


HENRY WIGGIN AND COMPANY LIMITED «= WIGGIN STREET: BIRMINGHAM © 16 
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Exhaustive tests at high speeds and production 
p and use over a long period have proved the 
3 suitability of Darcast Flywheels in high duty 
: cast iron for petrol and diesel engines and 
ensures homogeneity in the castings which is 
necessary to obtain uniform density with perfect 
hot-crazing and suitable for friction clutch 
operation. Our current production covers a 
wide range 7-24" diameter and 8 - 300 Ib. 
weight in irons with a tensile strength of 
15-24 toms per sq. in. Strict metallurgical 
control maintains the high quality of the material 
and advanced methods of mechanised production 
keep the cost of castings at the minimum. An 


interesting new leaflet is available on request. 


DARTMOUTH 
SMETHWI 


Max 1m1se my fe oot Bd Sales ? What are Sales ? (said 
the Managing Director to this Economist Chap) I thought they were a kind 
of rite or orgy that Drapers held in the Spring. You say we might maximise 
our Sales by selling through Wholesale and Retail Channels? Maximise! 
What a word! Sir, we are concerned with Service, not with Sales. 

We do not wish to sell our remarkable Power Tools over counters, like so 
much spaghetti. We wish to understand our Customer’s problems and with 
him, to choose, and if needs be devise, the Tools to solve them. 

Maximise our Sales! Sir, I find it a revolting and obnoxious phrase. Is there, 


then, merit in mere SIZE ? 

But the moment this Economist 
bloke had crept away the Managing 
Director shipped the Monthly Sales 
Chart from under his blotter. 
“Another all-time record, 
Miss Buggins” he said com- 
placently, the old twicer ! 


Desoutter tools put power into your hands 


DESOUTTER BROS. LTD, THE HYDE, HENDON, LONDON, N.W.7 TELEPHONE : COLINDALE 6346 (5 LINES TELE JESPNUCO, HYDE, LONDON 
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Photograph by courtesy of Vauxhall Motors Ltd. 


Britain’s modern automobile plants 
USE ENTHOVEN SOLDERS 


The unique standards of purity and quality to be Enthoven Body Solder is supplied in sticks to standard 


found in Enthoven Solders are an essential aid to the specifications or special alloys. 


perfect operation of modern production technique. Pntocene Solder Paint for pre-tinning on body work 


These standards are maintained by and for certain sweat soldering work 


constant laboratory control during all is easy to use, clean and economical 


stages of manutacture. i 
bnthoven Tinmans, Blowpipe, Ingot < 


and Solid Wire Solders are supplied 


to B.S. Specifications 219-1949 and tive literature and samples gladly sent 
on request, 


customers’ spec ial specifications. 


TELEPHONE NO: MANSION HOUSE 4533. TELEGRAMS: ENTHOVEN PHONE ae 


in operation, Our technical advisers 
and Jaboratory staff are available for 


consultation. Technical data, descrip- 


ENTHOVEN SOLDERS LTD., 89, UPPER THAMES STREET, LONDON, E.C.4 
E3S08 


AUTOMOBILE ENGINEER, April 1953 


q 
= 
4 4 
3 58 


SURFACE 
GRINDERS 


With 
Automatic 
Down feed 
of Grinding 
Spindle and 
Automatic 


Final size stop 


% Automatic down feed of wheel head —_ 
variable between 0:0001 in. and 0:0005 i 


* Final size stop functions accurately to 0-0002 in. 


*% Wheel diameter reduction by built-in diamond 
dresser is automatically compensated. 


%*%& Hydraulic controls: Table speed infinitely vari- 
able 10-100 ft/min. [Intermittent cross feed 
as - 3% in. Continuous cross feed $ —6 ft/min. 


*% Extremely simple operation by the most modern 
method of controls. 


* Efficient system of lubrication maintains maxi- 
mum precision of table guideways. 


¥* Subdivision of drive into three separately motor- 
ised parts avoids complicated transmissions and 


lengthy piping. 


LimmediateDelivery 


DEMONSTRATIONS AT OUR 
WORKS GLADLY ARRANGED 


* Write for Catalogue 


F7 F12 


Table workin 


THREE surface (length) - 2844” 393” 474” 
MODELS Table working 


| surface (width) - all models 97,” 


DEVONSHIRE HOUSE. 
ATTERSFA LONDO 


GASTON E. MARBAIX LTD 


PHONE BATTERSEA 
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Of Gutstanding Design 


Evolved primarily to meet the elements, highly resistant to wear 
NEW. ee from dirty or badly-filtered fuel. 


ke method of adjustment simplifies 
high-speed direct- injection NEW. Calibration and reduces back- 
lash, 


large diameter suff camshaft to 
pact unit embodies —among NEW. Withstand higher pressures. 

other innovations—the new method of pneumatic governing, 

‘ 3 giving consistant performance over 

Simms G.P. pneumatic af W. the whole speed range with particu- 

** arly steady idling and closely 

governor. Further information & 

controlled run out. 


on this latest Simms product will WE WS 
gladly be supplied on request. 


increasing stresses of smaller, 


engines, this remarkably com- 


FUEL INJECTION EQUIPMENT BY 


SIMMS MOTOR UNITS LIMITED 


OAK LANE + EAST FINCHLEY © LONDON N.2 
Telephone: FINCHLEY 2262 (20 lines) ‘Grams: SIMOTUNIT, EASTFINCH, LONDON 


Smee's 2525 
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Coil, laminated and torsion bar 
Springs are manufactured by 
Toledo Woodhead for every type 

of automotive vehicle ~~ with 
shot biast treatment for longer 
fatigue life if required. We 
also supply Tine springs for ~~ 
cultivator and agricultural 
implement manufacture. 


ToLeDo WOODHEAD SPRINGS LIMITED: 
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Treat top and bottom dies with an aqueous 

dispersion of ‘dag’ colloidal graphite — the only 

lubricant effective at high metal-working temp- 

eratures —- and you get these advantages :- 

* Complete absence of fumes. 

No harmful deposits. 

*® No explosive forces set up, hence no cracking or 
pitting of dies. 

* Longer, trouble-free die-life. 


ACHESON COLLOIDS LIMITED 

PALI MALI LONDON, REGO, TRADE Mane 
TELEPHONE WHilteball 2034-7 TELEGRAMS: OILDAG, PICCY, LONDON DISPERSIONS 


Free flow of metal in both dies. 
* Perfect parting and the finest possible finish. 


In fact you have the most up-to-date and simple 
lubrication technique for al! kinds of drop forging, 
press forging, hot stamping and other high temper- 
ature metal-forming processes. 

For full information about this modern lubrication 
technique, write now for Information Sheet J, or 
just state your probiem and we will gladly advise. 


TAS ACI 
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where a washer must also act as a seal, 
a Dowty Bonded Seal will perform this 
dual role with maximum efficiency. 
Handy for storage, Bonded Seals also 


provide simple fool-proof assembly and 
are suitable for use with either fluids or 
gases under a wide temperature range. 
Many of the standard sizes available are 
capable of with standing pressures up to 
10,000 Ib/sq. in. 


B.1.F. (Birmingham) 
STAND No. C.115. 


By courtesy of The Ford Motor Co., Ltd. 
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you will find 


to be Sure ... 


Smethwick Drop Forgi mos 


SMETHWICK DROP FORGINGS LTD, 
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Rubber-bonded-to-metal mountings provide the most effective and economic method of damping 

vibration. But the design must be right and the bond beyond question. You can be sure of both at af 
Andre where the technical service and production facilities of a company specialising in bonding and 

mouiding rubber are at your service. Our Technical Department welcomes the opportunity to 

co-operate in the development of new applications of engineering rubber. 


Write for a copy of *‘ Elastomeric Engineering Examples'’—a photographic record 


A selection of Rubber- 
of the wide range of rubber and rubber/metal components produced by ANDRE. 


bonded-to-metal mount- 
ings and bump stops 
manufactured by Andre. 


AMBRE RUBE R COMPANY LIMITED 
(A COMPANY). 


KINGSTON BY-PASS, SURBITON, SURREY 
Telephone: Elmbridge 6590/3 Tetegeame;: Andee, Sorbitan 


« 


by 


ARE 40% LIGHTER 


ALUMINIUM WITH EQUAL STRENGTH 


STERLING 


LIMITED 
COVENTRY 


COVENTRY 8903} 


Al 


~ 


TION ON NEW PROL 
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ELECTRIC 
DOOR ACTUATING GEAR 


SAFEST! 
SIMPLEST! 
STURDIEST! 


In addition to improving safety, excluding draughts. and 
the generally recognised merits of power actuated doors. 


C.A.V. equipment offers the following advantages: 


© Simple, robust and light in weight 

Applicable to folding or glider doors 

Compact — easily housed in normal header box 
Low initial cost 

Easy to install—no pipework necessary 
Independent of braking system 

Safety interlocking devices easily incorporated 
Low current consumption 

Slipping clutch prevents injury or damage 


, nance Typical 
Low maintenance costs 


on accelerator 


pedal. 


Fuel Injection and Electrical Equipment 


174-499 
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Walker's know most of the answers. In fact there isn’t 
a type of valve for steam, water, air, gas or oil service 
that we can’t supply — and promptly, too. 

If you're not quite sure of the best valve for the job, a 
*phone call will find someone ready to give practical advice 
and assistance — plus service. We are equipped to handle 
problems — as well as valves —in all sizes and types. 


YOU CAN GET THEM ALE F. 


Complete London stocks include :— 

*MIL’ Steam Traps, Check and Stop Valves, Sight Glasses, 
Strainers, ‘ FOSTER-BAILEY’ Reducing and Relief Valves, 
*ROSS* Globe Valves, Female and Flanged Ends, ‘ ROSS 
DUPLEX’ Reducing Valves. Gate, Radiator, Parallel Slide 
Valves. Plug and Gland Cocks, Pressure Gauges, Gauge 
Cocks, Syphons. 

Valves and Cocks are available in Gun Metal, Cast Iron, 
Cast Steel and Stainless Steel with Screwed or Flanged Ends. 


M.W. WALKER & STAFF 
ENGINEERS MERCHANTS 
IBEX HOUSE - MINORIES - LONDON E.C.3 


Phone: ROYal 8191 (10 LINES) 'Grams: Makerlaw, Fen, London 
MIDDLE EAST BRANCH — BAHRAIN PERSIAN GULF 


LTD 


AUTOMOBILE ENGINEER, April 1953 


IF ITS A QUESTION OF 
> 
| 
} 
G4 \\ } y) 
I\Vf 
/ \ — ALY WA 
| © 
— 
68 


DANIEL 


Take, for instance, our training 
scheme for young men: the chief 
thing about it is that we have no 
scheme! 

The admirable and detailed cur- 
ricula, sponsored by the great tech- 
nical concerns in the land, have 
planned progress from the time of 
intake of hundreds of trainees each 
year to their emergence fully- 
fledged a few years later. It is not 
easy, indeed, to see how these gigan- 
tic concerns could plan differently. 

Yet these schemes may not appeal 
to the young man who dreads 
becoming a cog-in-a-wheel. Inacom- 
pany like Doncasters, stamped with 
the individuality and character im- 
parted by five generations of strong 
personal leadership, there are open- 
ings on the administrative, executive 
and technological sides for young 
men who do not quite like the idea 
of being ‘cogs’. 


..-.-on NOT being a cog-in-a-wheel 


Every young man who enters 
Doncasters, whether he is a univer- 
sity graduate, the product of technical 
cellege, or even a schoolboy fresh 
from the desk, is in strong personal 
contact with events. He is treated as 
an individual, he is expected to work 
as an individual. In such a firm, 
medium in size, he sees more and 
sees it whole; he learns much in a 
many-sided job, and learns it well. 
He usually progresses more quickly, 
too. 

So if you are thinking of a career 
and do not want to be just a cog-in- 
a-wheel, think of what Doncasters 
have to offer in the field of metal- 
lurgy and business. School Careers 
Masters, University Appointments 
Bureaux, and parents, too, may well 
ponder these matters when they give 
advice to young men seeking a 
career. 


DONCASTERS 


1778 Di 


DONCASTER & 


FORGINGS . 
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HEAT TREATMENT 
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extra chucking capacity is feature 
of new Murad No. 1A Capstan 


The sliding saddle, the rigid indexing stops, the 4-way 
tool post, the adjustable rear tool post, the extra long 
bed, the increased turret slide traverse, the powerful 
4 H.P. motor all add up to the ability to produce 
large sized chucking jobs accurately and quickly. 
And the change to bar work is a matter of minutes. 


We shall be happy to send one of our Sales Engineers to tell you 
all about this great new machine. Better still, come and see us at 
Stocklake ; a warm welcome awaits you 


Mur 


NolA high spee 


CAPSTAN LATHE 


* declaimed in both 
Hemispheres” 


MURAD DEVELOPMENTS LIMITED STOCKLAKE AYLESBURY BUCKS Phone: Aylesbury 790 (4 lines) Cables: ‘Muradite’ Aylesbury 


Rooster 2450 
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Royal Enfield are making sure 
with HARPER quality 


The engine of the Royal 

Enfield “500 Twin” motor- 
cycle in standard trim develops 25 B.H.P. at 
5:750 R.P.M. and can reach 7,000 R.P.M. The 
crankshaft is a Harper casting. The Enfield 
Cycle Co. Ltd. say: “The excellent machining 
properties of the material, together with its 
mono-bloc construction, make this a much 
simpler production proposition than a built-up 
crankshaft, besides ensuring that it runs dead 
true at all times.” 
Harper quality covers iron castings, and also C 
metal pressings, machining, enamelling and ASTI NGS 


other finishes and sub-assembly work. 


JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 


LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1_ Tel.: TATE GALLERY 0286 
H. 314 
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IMPORTANT ANNOUNCEMENT 


* 


shell 
moulding 


Ic Messrs. Beck Koller & Co (England) Ltd., an associate 
company of Reichhold Chemicals Inc., U.S.A. announce 
that shortly they will be able to supply kollercast 

a special composite resin of exceptional fineness to all 
consumers interested in the revolutionary shell moulding 
process now established in the U.S.A. Samples of 
kollercast and technical information for its use are 


readily available on request. 


*kollercast 


BECK KOLLER & CO., (ENGLAND) LTD., 
BECKACITE HOUSE, SPEKE, LIVERPOOL, 19 
Associate Works: 

Reichhold Chemicals Inc., Detroit, U.S.A. 
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that counts 


...and an untarnished ‘long. life ? 


T. I. ALUMINIUM LIMITED. 


REDFERN ROAD, TYSELEY, BIRMINGHAM 11 
Telephone: ACOCKS GREEN 3333 


A COMPANY 


Aluminium and Aluminium Alloy Ingot, 
Billets, Slabs, Sheet, Strip, Tubes and Extrusions 
to all Commercial, A.I.D. and Lloyd's specifications 
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STANDARD- SUNBURY 
ELECTRONIC 


engine 


STANDARD-Sunbury Cathode 
Ray Engine Indicators have 
been fulfilling the most exacting 
demands of fuel and engine 
research engineers since the first 
model was produced in 1935, 


Now, with more than 20 years 

of practical experience in the 

measurement of cylinder and 

fuel line pressures, torsional 

vibration and other phenomena, 

Standard Telephones and 

Cables Limited, in association 

\ with the research laboratories 

of the Anglo-Iranian Oil Com- 

pany Limited, announce the latest model, Type * Fy of their well-known engine indicator. 

This completely re-designed version while retaining the essential features of simplicity in 

construction, maintenance and operation, affords visual pictures of the phenomena under 

measurement in the form of change of pressure and rate of change of pressure and other 
diagrams with a greater degree of accuracy than ever before. 


The associated pick-up units, which have also been redesigned, complete an instrument which 


is capable of solving any low or high-speed indicating problem in almost every type of 
modern internal combustion engine. 


. . . With a comprehensive range of Improved pick-up units 


Standard Telephones and Cables Limited 


Registered Office Connaught House, Aldwych, London, W.C.2 


TRANSMISSION DIVISION, NORTH WOOLWICH, LONDON, E.16 
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COOPERS 


GASKETS - JOINTS - WASHERS - SHIMS - FILTERS - STRAINERS 
COOPERS MECHANICAL JOINTS LTD., LIVERPOOL ROAD, SLOUGH, BUCKS. Tel. SLOugh 24511 5. 


Coopers’ engineers are available for consultation on your sealing problems at all times 


Cogent 
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N igh fer The Holroyd ‘‘F’’ Type Series of worm reduction units, made in 
three sizes for the transmission of | 8 to 2 H.P. have their casings 
made in die cast aluminium alloy construction. Overall weight is 

therefore reduced to a minimum and cooling capacity is increased. 


t ha Ti * * Good deliveries can now be made of many sizes 
of our totally enclosed worm reduction units, 
both in the “F" Type series and in the larger 

units. Standard ratios 73/1 to 60/1. 


JOHN Holroyd & CO. LIMITED 


MILNROW, LANCS TELEPHONE : MILNROW 55322 
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Automobile design to-day is in a healthy state of 


development: different designers show interesting 
differences in their detail désign. 


Here, for example, are three recent British designs 
of independent front suspension. 


The @) 1500 (top) has Metalastik Ultra-duty 
bushes, all GacunD models (centre photo) have 
Metalastik Bonded-cone bushes, and the Jowett 
(bottom) has torsion-bar suspension with Metalastik 
axial snubber bushes having specially high resist- 
ance to end-thrust in addition to their high radial 
capacity. 

It is significant that despite these differences, this 
lively state of development leads each designer to 
incorporate Metalastik units in order to attain the 
desired friction-free liveliness in suspension, and it 
is characteristic that we at Metalastik can meet 
the varying requirements from our extensive 
technical resources. 


Road 
Springs 


according 


Cocker 


and 
COCKER BROS LID 


FITZALAN WORKS - SHEFFIELD 9 - TELEPHONE 41188 
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---COMPLETED IN DAYS! 


In the specially equipped Ferodo Test House there is installed a 
range of machines capable of testing brake lining materials at 
full scale. This apparatus can reproduce conditions far more 
severe than would actually be experienced by any vehicle, and the 
effects of years of hard wear and strain can be obtained in a 
matter of days! Automobile engineers and designers—as members 
of one of the most competitive and rapidly progressive industries 
—will fully appreciate the advantages of this time-beating method. 
Physical testing of materials is made complete through final and 
practical testing by the Ferodo Test Fleet of modern cars, 
specially maintained for use on the roads and the M.I.R.A. track. 
The technical resources of the Ferodo Test House and the 
services of its technical staff, are freely at your disposal. 


FERODO 


BRAKE & CLUTCH LININGS 


THE LARGE 
INERTIA TYPE 
TEST MACHINE 


(being mounted here 
with a disc type brake) 
tests heavy duty brake 
and clutch linings. Its 
100 h.p. electric motor 
gives a constant speed 
range of 500-1100 
r.p.m. Fly-wheel en- 
ergy is adjustable. This 
machine, whose maxi- 
mum kinetic energy 
reaches 5,000,000 ft. 
Ibs. at top speed, can 
reproduce most of the 
duties that any type of 
heavy vehicle brake 
lining will encounter. 


PERODOLIMITED: CHAPEL-EN-LE-FRITH 4 Member of the Turner & I 
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COMPO- 
the complete bearings 


The selection of bearings is a highly important factor in the 
production of any piece of machinery. Efficient, constant 
lubrication, coupled with a precision fit, is the first requirement 
of a bearing and reliable delivery at economical cost is the second. 
From the extensive range of Compo bearings you can be assured 
of the efficient accuracy of the one and the reliability of the 
other. The Compo range of over two thousand sizes means 
that there is almost certainly a “ ready-made ”’ bearing to meet 
your specification both as to size and the mechanical require- 
ments of speed and load. 

Remember, our Technical Department has specialised know- 
ledge, plus experience, which may help you overcome your 
bearing problems. Please let them try. 


4 » BOUND BROOK BEARINGS LTD. 
= are also specialists in the fabrica- 


tion of sintered components by the 


powder metallurgy process. FT AINING 


B AREN G S 


BOUND BROOK BEARINGS LTD., TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 
Telephone: Lichfield 2027-2028 (A Birfield Company) Telegrams: Boundless, Lichfield 
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REOD.TAADE MARX 


British Patent No. 479743 


The Scientifically Designed Oil Seal for Rotary Shafts. A Gaco Product. 


Knife edge Contact at Sealing Point. 


Sealing Point stiffened against local deformat 

by large included angle. . 
This section stiffened to prevent deformation 
under load. * 
Shaft angle gives adequate clearance, 

Flexible Web. 


Gaco Skin affords better fluid tight fit 
Housing. 


“HAIRLINE” LIP CONTACT! 


ANGUS OIL SEALS 


GEORGE ANGUS & Co [Zp 


FLUID SEALING ENGINEERS 
NEWCASTLE UPON TYNE, 6 
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cleaning-up 
needed 


after me! 


No dust, rio soot, no ash, no smoke— 

that’s Mr. Therm’s beautifully clean fuel record. 

These may he negative advantages, 

but whet advantages they are! 
Add to them: 

no storage space needed 
for fuel... 
and then flexibility, 


ease of control, 


rapid heating from cold and 
Visit the 
high efficiency .. . 
in GAS SECTION 
and the reason for Mr. Therm’s success aie 
in every kind of job needing heat B.1.F. BIRMINGHAM 
April 27—May 8 
becomes crystal clear. 


Mr. THERM IN GENERAL ENGINEERING 


Among the great variety of uses of gas are : general 
heat treatment, flame hardening, annealing, temper- 

Mr. Therm burns to serve you normalising, prebeatg, meta 
melting, core drying, forging, brazing, soldering, 
THE GAS COUNCIL - J GROSVENOR PLACE +» LONDON - SWI oxy-town gas cutting, steam raising, water and space heating 


AUTOMOBILE ENGINEER, April 1953 


e 
e~ 
S 
iy 
NS 
RS 
SS 
( ow 
\ Nei 
| Th 
\ 
W, 
\\ 
\\ 
[/ 
| 
82 


NEW TYPE SLACK ADJUSTER 


which provides most accurate brake adjust- 
ment with speed and ease. Made in varying 
styles and arm lengths suitable for cam 
operated brakes. Strictly interchangeable 
in detail with the world renowned 


ADJUSTER 


ls. 14, 15.1% 
CAPABLE OF TRANSMITTING TORQUES 


TVPES RANGING FROM 4° 70 14" 


VARYING FROM 8,000 TO 35,000 Ibs ins. 


at 4 
TT 


LUBRICATION 
POINT 
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Whilst that new machine is still a “child%of your 
brain’”’—that is the time to consult S&@fko! 

An unrivalled organisation, coverir® the whole field 
of rolling bearing technology, ex&ts in our Technical 
Advisory Service at Luton, wMch will freely assist 
you in planning the most s@table and economical 
means of applying anti-ff@ction bearings to every 


kind of machine. & 
WHILE IT’S STI ON THE BOARD... 


¥ 


CONSULT... 


THE SKEFKO BALL BEARING COMPANY LIMITED * LUTON ~- BEDS 


BRITISH MANUF J /RER OF ALL FOUR BASIC BEARING TYPES: 


THE ONLY 
L f TAPER ROLLER AND SPHERICAL ROLLER 


BALL, CYLINDRICAL 


G.40 
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Geneva 


OR the automobile engineer the various motor 

shows are primarily opportunities for making 

reasonably detailed examination of many different 

vehicles and for assessing possible trends for future 
development. The Geneva show, which is dealt with at 
some length elsewhere in this issue, certainly afforded the 
opportunity for comparisons, but the exhibits did not 
disclose any trends of marked importance, and particularly 
so far as chassis design is concerned. In general, the 
coachwork, rather than the mechanical details, offered 
most of interest. 

The exhibit which without doubt attracted most 
engineering attention was the new Fiat 1100. This vehicle, 
which is now of chassisless construction, is likely to prove 
a formidable competitor in the popular light car market. 
Because of the interest the design evoked, it is worth 
while considering some design points in fair detail. The 
engine and front assembly are carried on a sub-frame, a 
method that has much to be said for it. To begin with, 
this method greatly facilitates the initial assembly of the 
group of components. It is alse probable that major 
servicing operations can be more readily effected when 
the body can be lifted clear of a sub-frame assembly. 

However, unless servicing requirements are carefully 
considered at the design stage, there is a possibility that 
minor jobs, such as the removal of the fuel pump or the 
changing of a filter, may prove very awkward, although 
there might be no difficulty in fitting these components 
during production. Here, it must be emphasized that 
these remarks are not intended to imply that the new Fiat 
1100 will be difficult to service. 

Despite the advantages of a sub-frame for carrying the 
engine and front suspension, it is doubtful whether this 
arrangement is the best possible from the structural point 
of view. The sub-frame is bolted to the structure, but 
practically all the other components are attached by 
welding, and it is generally unsatisfactory to employ both 
bolted and welded joints on one structure. Welds are 
comparatively unyielding in comparison with bolts, which 
generally have some clearance to be taken up. Consequently, 
in certain circumstances, the indiscriminate use of both 
types of joint may lead to practically the whole of the load 
being taken by the weld while the bolts deflect just sufficient 
to take up the clearance and are relatively lightly loaded. 
This could lead to structural inefficiency. As the new Fiat 
1100 is some 2 cwt lighter than its predecessor, it may be 
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conjectured that there has been a significant improvement 
in structural efficiency. It does not, however, follow that 
further improvement cannot be made. 

An undesirable feature of this form of construction is 
that all the heaviest loads, namely, those from the engine 
and suspension, are concentrated on members of relatively 
small cross section. Because of this, the members must be 
constructed of heavy gauge material in order that they may 
be strong enough to carry the loads, yet they can scarcely 
be made as stiff as is desirable. We are, as yet, far from 
being convinced that a sub-frame is the best arrangement, 
but it may be that in a very small car no other layout is 
feasible because of space restrictions. 

Nor is the arrangement without production disadvantages. 
In comparison with other types of chassisless construction, 
an additional operation is necessary to assemble the sub- 
frame to the body. At this extra operation 22 bolts must 
be fitted. Moreover, there is a distinct possibility that 
extra jigging is required. 

An American development that does not, in our opinion, 
deserve to be followed, is the use of chromium plated 
cappings over pillars to hide open spot-welded joints. 
It is doubtful whether the saving in cost in comparison 
with the cost for lead-filled joints, can be of any real 
significance. Moreover, exposed chromium plating is not 
always as durable as might be desired. Furthermore, we 
must deplore the increased use of chromium plating for 
ornamentation. 

One American two-door vehicle had a feature that is so 
advantageous and yet so simple as to cause surprise that it 
was not adopted earlier. ‘This car has the front bench-type 
seat divided at one third of the width from the near side, 
and the near side portion is arranged to hinge forward. 
As a result, both the driver and one passenger can remain 
seated at the front while the rear passengers are free to 
alight. It is questionable whether a bench seat in a small 
car could be divided in this manner without an adverse 


effect on passenger comfort. 


Specialist coachwork 


It would appear that the Italian specialist coachbuilders, 
who were for so long regarded as the leaders on the 
Continent, are now having to yield pride of place to the 
leading Swiss firms. Nearly all the coachbuilders of both 
these countries have adopted what may best be termed 
modern styles, which may well provide leads for large 
scale manufacturers to follow, although with very definite 
modifications for reasons of production economy. The 
I 


specialists however, do not always display a very practical 
outlook and there were examples in which functional 
considerations had been sacrificed for the sake of that 
extremely arguable thing, a pleasant appearance. For 
example, headlamps were to be seen projecting further 
forward than the bumpers, there were windscreens with 
excessive rake and head-rails too close to the driver. 


Commercial vehicles 

A class of vehicle that is taking on increasing importance 
is the four-wheel drive, independently-sprung, cross- 
country type. The demand from any one section of users 
for this type of vehicle is probably hardly sufficient for 
manufacture in quantities large enough to allow the 
optimum production economies to be made. As such 
vehicles can be adapted to a wide variety of uses, including 
farming, lumbering, road work, quarrying, and general 
contractors work, there is no doubt that a worthwhile 
market could be created at home and in the under-developed 
territories. 

The exhibits at the Geneva show and at other recent 
Continental exhibitions suggest that considerable develop- 
ment is going on in certain quarters. There is as yet, 
however, no sign that a really cheap four-wheeler is being 
developed, although the potential market for such a vehicle 
must be considerable. This is a field that should be well 
worth exploring. The best line of approach would appear 
to be that one, or more, of the large manufacturers should 
produce the chassis only and then sell to smaller organisa- 
tions better adapted to the manufacture of the specialist 
bodies that would be required. 

The British commercial vehicle industry has done 
remarkably well in export markets during the post-war 
years, but competition is now keener. If our position is to 
be maintained, every effort must be made to study the 
needs of operators. We in this country sometimes overlook 
the fact that in most countries commercial vehicles are 
operated over long routes with roads that are not 
nearly so good as the roads of this country. For export 
markets, manoeuvrability, acceleration, braking efficiency, 
high maximum speed and comfort are of prime importance. 

More attention may have to be paid to these factors. 
Some organizations have a very good record in this respect, 
but others have not shown quite the same foresight. 
Greater attention to these factors would result in the 
provision of amenities that are not strictly necessary for 
operation in Britain, but it cannot be denied that they would 
be appreciated if the cost were not too high. 
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Management and Specialization 

ODERN production techniques are developing 

along such lines that before long the question 

of new concepts of management will have to be 

considered seriously. The one definite trend in 
production to-day is that towards greater and greater 
specialization, and although we do not fully subscribe to 
the old aphorism about the specialist, we do think that 
modern conditions are leading to the development of 
engineers with an amazing fund of knowledge that extends 
only over a very circumscribed field. This, in itself is 
inevitable and is not to be deplored, but there is a danger 
that it may eventually lead to a paucity of men who are 
able to consider the problems of a large organization as a 
related whole and not merely as a number of separate 
parts. 

As yet, this question has not assumed formidable 
proportions in the British automobile industry, but the 
possibility of its emergence in the not too distant future 
as a serious problem should be given serious consideration. 
Inevitably, the increasing complexity of industrial equip- 
ment and processes must call for the employment of more 
and more specialists, and this in its turn will increase the 
importance of administration and co-ordination. 

Therefore, the engineer with a wide general knowledge 
will also have an important part to play. Only such a man 
will be able to co-ordinate the work of specialists in many 
different fields. There is, of course, no one reservoir from 
which such men can be drawn, but it would appear that 
the main source of supply should be from university- 
trained graduates who have not specialized too narrowly 
during the period of academic training. 

It does seem that in view of present-day trends in 
industry, and perhaps more particularly those of the auto- 
mobile industry, the question of technical education 
requires serious consideration. Tentatively, it would 
appear that pure technology should be left chiefly to 
technical colleges, although many of the existing colleges 
will have to make considerable improvements in their 
existing standards, while the universities should remain 
true to their name and provide wider and less narrowly 
specialized courses. This problem of co-ordinating the 
work of specialists is already causing some degree of 
concern in the United States of America, and there is little 
doubt that except in the field of pure science that country 
is ahead of Britain; there is now need to consider the 
question in this country. 
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THE GENEVA SHOW 


Some of the New kuropean and American Exhibits 


S usual the annual Geneva motor 
show was of interest from every 
aspect of automobile engineer- 

ing. This was because of its inter- 
national character. French, German 
and Italian manufacturers of both 
commercial vehicles and private cars 
are all keen to exhibit, since part of 
the frontiers of each of these countries 
is common with that of Switzerland, 
and it is relatively easy for visitors 
from all three countries to go to the 
show. 

A further inducement is the fact that 
Swiss francs are a hard currency. This 
is an incentive to British as well as to 
foreign manufacturers to display their 
products in Geneva. It remains to be 
seen whether competition from Euro- 
pean producers will increase as their 
home markets become saturated and 
they have to turn elsewhere to sell 
their vehicles. 

In one respect, the Geneva show 
was somewhat disappointing. Some of 
the German exhibitors, not unnaturally, 
withheld their latest developments in 
order to introduce them for the first 
time at their own show, which opened 
on the 19th March at Frankfurt. 
Nevertheless, there were some interest- 
ing features to be seen. 

American manufacturers exhibited 
their 1953 models, which have already 
been displayed in the United States. 
There are no restrictions on the sale 
of American cars in Switzerland; this 
is an incentive for them to take their 
latest cars to the Geneva Salon. Un- 
fortunately, there is not the same 
inducement for them to display at the 
London Show. 


Trends in styling 
Among the Italian and Swiss coach- 
built products, marked trends could be 
distinguished in body styling, except 
where radiator grille arrangement was 
concerned. On this subject, opinions 


Chromium strips, either along the top of the sill as in this Graber Alvis or in a higher 
position, are used to break up the plainness of the body sides 


On this Delahaye, great pains have been taken to avoid a slab sided effect 


seemed to be divided. Some coach- 
builders have adopted the mouth organ 
type of opening, while others incor- 
porate an almost rectangular ‘opening 
with the sides tapering in slightly 
towards the bottom and with a slight 
upward slope of the top edge from each 
side to the centre. In most cases, where 
nearly rectangular Gpenings are 
employed, vertical chromium plated 
bars of small cross section are used 
for the grille, which is generally set 
about an inch in from the edges of the 


opening. 

In almost all models, fairly plain and 
serviceable bumpers are employed 
together with overriders. A_ few 


examples were seen of the buffer type 
of bumper in the form of vertical 
chromium plated projections at the 
front and rear respectively of the front 
and back wings. It is, however, difficult 
to see how these can afford much pro- 
tection to body panels, and it is logical 
to assume that they will not have a 
very widespread appeal. Most of the 
vehicles have some kind of chromium 
plated moulding positioned on the 


Lift it. 


longitudinal centre line of the bonnet 
to break up the otherwise plain appear- 
ance of the bonnet top. 

Practically all have vertical fin-like 
extensions of the rear wings. If the 
aerodynamicists’ claims for the effec- 
tiveness of this arrangement in giving 
stability in high winds are justified, it 
seems likely to continue to be popular, 
particularly in high performance 
vehicles. Another device of which many 
examples were to be seen is the large 
horizontal chromium plated feature 
fitted near the lower edge of the boot 
lid for use as a handle with which to 
From this it follows, of course, 
that the lids are generally hinged at 
the top. A number incorporate external 
chromium plated hinges to relieve the 
plainness of the rear decking. This is 
particularly desirable in some 
convertibles. 

Full width rear windows were fitted 
almost exclusively, and most are 
extended round the quarter panels so 
that the canopy at each side is reduced 
to what is virtually a rear pillar. These 
windows look best when set at a fairly 
large angle trom the vertical; some 
that are not arranged in this way look 
particularly ugly. This is probably 
because an exaggerated slope is neces- 
sary to offset the effect, created by the 
transparency of the glass, of a dis- 
continuity of line between the canopy 
and the boot profiles. Another difficulty 
with the large rear window arrange- 
ment is that of avoiding discontinuity 
of line at the rear pillars. 

So far as the sides are concerned, 
almost all models incorporate a hori- 
zontal chromium plated strip extend- 
ing most of the length of the car 
between the wheels. On some cars 
this strip is about 12in to 16in above 
the sill; on others it is on the top edge 
of the sill where it serves to protect 
the paintwork. The principal object in 
fitting these strips is to break up the 
otherwise plain areas of the slab sided 
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The Plymouth Belvedere is an example of one of the lighter and more pleasing American 
front end styles 


bodies which are so popular because 
they give maximum interior width. 
Disc wheels are fitted almost univer- 
sally, and there are few, if any, 
examples of wings extended down to 
hub level either at the front or at the 
rear. 

Among the American exhibits, it was 
more difficult to detect positive trends 
in styling. Bumpers generally are 
slightly less massive than hitherto, but 
they are still appreciably larger than 
those on European cars. The Mercury 
is an example of the employment of 
a chromium plated skirt swept inwards 
below the front bumper. The over- 
riders are pressed in this panel, and 
immediately above forward 
extended bullet - shaped caps are 
mounted on the bumper. This low 
placing of the larger chromium plated 
components has the effect of appre- 
ciably lightening the’ front end 
appearance. 

Radiator openings are mostly low 
and horizontal with chromium plated 
bars. In many cases the head lamps 
are well recessed behind their bezels. 
The wide bonnet tops are decorated 
with multiple, or wide chromium 
plated strips on the longitudinal centre 
line of the lid. Alternatively shorter and 
heavier mvuldings surmounted by 
rocket and missile type mascots are 
employed for the purpose. 

Presumably it is the need to break 
up the large plain expanses of sheet 
metal on the big American cars that 
has led to the adoption of such a 
multiplicity of chromium plated 
ornaments. Not only are these now 
used to accentuate the wing lines but 
they are also applied at the back end 
to almost as great an extent as at the 
front. Large bezels for the rear lamps 
in many cases cover the whole of the 
rear end of the fin-like wings; equally 
large boot lid handles, also chromium 
plated, are fitted; motifs of various 
kinds add to the confusion. 

The most noteworthy changes in 
American design have been above the 
waist line. Roof canopies are now of 
the well-known “hard top” shape, 
with the rear windows extending 
round the rear quarters. Although the 
rear passengers do not generally 
benefit by being able to see out of the 
rear windows easily on the side on 


which they sit, by only a slight turn 
of the head a good field of vision may 
be obtained on the opposite side. Con- 
vertible models appear to be increasing 
in popularity. 

Windscreens in general are very 
curved, and consequently the front 
pillars are closer to the driver than 
hitherto. This, coupled with the fact 
that the pillars are often relatively 
wide (in one American model they are 
over 4} in wide), gives rise to a fairly 
large blind angle in the driver’s field 
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of vision. The tendency to use large 
section pillars might be accounted for 
by their use as a structural member in 
chassisless vehicles. Despite the fact 
that this practice is widespread, it is 
felt that the strength of the structure 
should be concentrated in the lower 
portions of the body and the sill. Not 
only does this avoid undesirable 
restriction of the range of vision, but 
it enables changes to be made more 
readily to convert a saloon to a drop 
head version. 

There is a marked tendency to use 
chromium above the waist, and not 
only for covering the rubber glazing 
strip. Chromium drip channels are 
fitted at the cant rails, and external 
cappings are mounted on windscreen 
pillars, as well as on the pillars between 
the side and rear windows. In some 
cases this device has been adopted to 
cover open welded joints and so save 
the cost of soldering. 

There were several other interesting 
features to be seen among the Ameri- 
can cars. The two-door Studebaker 
Champion has a heavily framed rear 
quarter light which from both inside 
and out looks rather like an almost 
rectangular porthole of the type seen 
in ocean liners. The panel between 
this and the rear light is about 8 in 


A long sweeping line pressed into the body panels breaks up what would otherwise be the 
plain appearance of the slab side of the Hudson Jet 


The Ford Crestline Sunliner is an example of the use of chromium plate to elongate and 
accentuate wing lines 


. 
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wide, measured horizontally. An open 
spot welded joint extending the full 
width between the canopy and _ the 
rear quarter panel is plainly visible. 
To improve forward visibility, a very 
low bonnet is employed. This is done 
by placing the V8 engine behind the 
front wheel centres and having an un- 
usually wide radiator block. This 
makes the front overhang appreciably 
less than that at the rear. Like most of 
the other models from across the 
Atlantic, this car has press-button type 
door handles. 

Another feature of interest seen on 
several other two-door cars concerns 
the front seats. The squab is split 
vertically about one third of the width 
from the nearside so that two 
passengers can remain seated in the 
front while the remainder of the squab 
is hinged forward to allow’ other 
passengers to enter the back seats. 
The other portion of the squab can 
also be hinged forward so that access 
to the rear seats can still be gained 
from the driver’s side. 


The Fiat 1100 

Undoubtedly one of the most 
interesting exhibits in the car section 
was the new Fiat 1100. This is a four- 
door saloon designed to seat four 
people in comfort. It can be obtained 
in Switzerland for 7,540 francs in the 
de luxe form or for 6,950 francs in the 
standard form. The principal overall 
dimensions are: length 12ft Sin, 
width 4ft 9}in, height 4ft. 10} in, 
turning circle 34ft 4in. At the front 
the track is 4ft 0} in and at the rear 
3ft lljin, and the wheelbase is 
7ft 8in. The dry weight is 1,755 1b 
and the kerb weight is 1,800 lb. This 
is about 2201b lighter than the pre- 
vious mode!. The tyres are 5.20 « 14 in, 
and a 32 litre petrol tank is fitted. 

The engine is the well-proved four 
cylinder 1,089 c.c. unit in which few 
modifications have been incorporated. 
Its bore and stroke are respectively 
68mm and 75mm, and the compres- 
sion ratio is 6-7:1. At 4,400 r.p.m. the 
b.h.p. developed is 36, which represents 
33-1 b.h.p./litre, or 45 b.h.p./ton (kerb 


A conical rotor is employed in the water pump of the Fiat 1100, 
and an oil strainer is incorporated in the pressure line from the 


pump to the relief valve 
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On the Studebaker Commander, unusually large headlamp bezels are employed and, 
because of the low bonnet line, a somewhat unconventional grille has been adopted 


weight), Maximum torque is developed 
at 2,200r.p.m. and is 50-6 lb-ft. 

The suspension of this power unit 
is somewhat unusual. Two large sand- 


wich type units are 
employed at the 
front, one on each 
side. Although the 
usual vee arrange- 
ment has been 
adopted, the units 
are in a transverse 
plane which 
appears to be about 
an inch behind the 
centre of gravity of 
the unit. Presum- 
ably this position 
has been chosen so 
that the mountings 
may be bolted to 
the cantilever 
brackets carrying 
the coil spring and 
shock absorbers of 
the front suspen- 
sion. Another un- 
usual feature of 
these mountings is 
that each rubber 
sandwich has a hole 
through it in which is housed a com- 
pression coil spring in a guide tube 
to provide the necessary veriical reac- 
tion to the weight of the engine while 
remaining relatively flexible torsion- 


ally. Metal brackets are positioned just 
clear ot the front and rear faces of 
the rubber to provide fore and aft 
location. No engine tie is employed. At 


An unusual rear quarter light arrangement has been adopted on 
the Studebaker Champion Regal 


the rear, the unit is carried on a single 
coil spring which is on a cross member 
beneath the gearbox rear extension. 
Coaxial with the spring is a tie bolt 
carried in the rear extension and fitted 


The engine and front suspension are mounted on a sub-frame, 
which is boltedfup to the chassisless structure 


of the Fiat 1100 


: 
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‘ 
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In the Fiat 1100, a strut behind the dash supports the bracing 
member for the front of the sub-frame 


at its lower end with a rubber rebound 
stop which bears against the underside 
of the cross member. 

conventional single dry plate 
clutch is employed; its bellhousing is 
bolted on to the cast aluminium gear- 
box casing. ‘There are four forward 
speeds and one reverse. Constant mesh 
second and third speed gears are 
employed, and synchromesh operation 
is obtained on all except first and 
reverse gears. The gear shift control 
is on the steering column. The overall 
gear ratios are: top 1:1, third 1-57:1, 
second 2-38: 1, first and reverse 3-86: 1. 

Immediately behind the gearbox rear 
extension is a transmission brake oper- 
ated by the hand brake lever which is 
mounted on the floor by the tunnel. 
To the rear of the transmission brake 
is a flexible coupling, integral 
with its rear spider is the sleeve portion 
of the sliding joint. A conventional 
cardan joint is used at the other end 
of the propeller shaft. The semi- 
floating hypoid bevel rear axle unit is 
housed in a banjo-type casing; the axle 
ratio is 43:1. 

Leaf springs, underslung below the 
axle, are employed in the rear suspen- 
sion. Grease nipples are provided for 
lubrication of the spring eyes and 
shackle bearings. ‘Telescopic shock 
absorbers are attached to the lower 
plate for the U-bolts securing the 


The steering box is mounted high up on the bracing member for 
the front of the sub-frame 


springs. An anti-roll bar is fitted on 
the front as well as on the rear sus- 
pension. At the rear, brackets welded 
to the axle tubes inboard of the springs 
carry the rubber bushed drop links for 
the anti-roll bar. Carrying the centre 


The rear axle of the Fiat 1100 


portion of the anti-roll bar are two 
D-shaped rubber bushes, split horizon- 
tally, and fitting in bearing caps. They 
are bolted up to a body cross member 
at the rear of the seat pan. 

The front suspension, together with 
the engine, is mounted on a_ sub- 
frame. This is a most convenient 
arrangement from the point of view 
of both the sub-assembly and the final 
assembly into the vehicle. From each 
side member, a cantilever box section 


Lightening holes are used extensively in the cant rail of the 
i 00 


Fiat 11 


bracket extends upwards and outwards 
to support the top end of the coaxial 
coil spring and_ telescopic shock 
absorber. It also supports the single 
pin on the ends of which are pivoted 
the two arms of the upper wishbone. 
This pin is secured to the cantilever by 
two bolts. These bolts are each passed 
diametrically through the pin, a sleeve 
which takes the axial thrust from the 
inner end of the adjacent bearing, and 
through the flanges of the cantilever 
member. 

Both the upper and lower wishbone 
arms are of pressed steel channel 
sections with their flanges facing out- 
wards. Lightening holes are incor- 
porated in the vertical walls of the 
lower arms only. The inner bearings 
of the lower wishbone arms are carried 
in heavy U-section lugs, each of which 
is secured by a single bolt passing 
transversely through the side member. 
Camber angle adjustment is effected 
on assembly by the insertion of shims 
between these lugs and the side 
member, 

Each of the outer wishbone bear- 
ings, both at the top and bottom, is 
carried on a small trunnion forging on 
the swivel pins. These pins are well 
spaced and are integral with the stub 
axle forging. All bearings are grease 
lubricated. The brake drum rims are 
finned, and ducts are incorporated in 


A cross member formed at the junction between the boot floor 
and rear seat pan carries the shock absorbers and anti-roll bar 
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Laminated torsion bars are used on the front suspension of the 


Volkswagen 


the vertical walls for cooling purposes. 

At the front the ends of the anti-roll 
bar are carried in bushes mounted 
directly on the lower wishbone arm, 
and the more usual drop links are not 
employed. Axial movement in the 
rubber bush and flexing of the torsion 
bar arm accommodate the differential 
moticn between the bar and the wish- 
bone arm. This is possible because of 
the relatively acute angle between the 
two components. Bushes similar to 
those at the rear carry the centre por- 
tion of the anti-roll bar. They are 
bolted up to the gusset plate under- 
neath each side member at its junction 
with the front cross member. 

A somewhat unusual steering layout 
has been adopted. The trailing steering 
arms are connected to each end of a 
divided track rod. Above the clutch 
housing, the two pieces of this rod are 
carried on the lower end of a vertical, 
centrally pivoted lever. The upper end 
of this lever is connected to a hori- 
zontal rod to the arm on the cam and 
roller type steering box. This box is 
mounted on a bracing strut between 
the front of the frame and the dash, 
while the centrally pivoted lever is 
carried on a cross member between the 


The 11-63 litre V8 engine as installed in the Saurer 6H bus 
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bracing strut on each side. 

The structure can be described as 
being a cross between the unitary and 
chassisless types. It has not a con- 
tinuous frame welded under the floor 
in unit with the body, but incorporated 
in the body are a number of cross 
members, as well as the two bracing 
members which support the front end 
of the sub-frame carrying the engine 
and suspension. ‘That the structural 
efficiency is high would appear to be 
demonstrated by the fact already men- 
tioned that this model is about 220 Ib 
lighter than its predecessor. 

Both the side and the front cross 
members of the sub-frame are of 
inverted top hat section closed under- 
neath to form a box section, by a plate 
spot welded to the flanges. The front 
cross member is about 4in measured 
over the flanges, by 2 in deep; the side 
members are approximately 3} in wide 
overall by 3in deep at the front, 
tapering from the point where they 
pass under the toe board to a relatively 
small depth at the point where they 
terminate under the front seats. 

Welded on the forward face of the 
front cross member, just inboard of 
its junction with the side member, are 


A synchromesh gearbox is now incorporated in the rear-engined 


Volkswagen 


two brackets. carrying the rubber 
mountings for the radiator. Also on the 
front face, but outboard of the junc- 
tions with the side members, are two 
more brackets to which the front end 
of the body shell is bolted. Two bolts 
passed vertically through each 
extremity of the cross member secure 
it to the bracing struts. These struts 
are of a complex cross section, of 
roughly top hat shape closed by a plate 
underneath. Each extends back over the 
cantilever suspension support, to which 
it is secured by three bolts, and then 
back to the dash. At this point it is sup- 
ported by one more complex box 
section strut between the other side 
of the dash panel and the front pillar 
at its junction with the screen pillar. 

A top hat section cross member is 
spot welded by its flanges to the front 
face of the dash panel between the 
bracing struts. A vertical bracing stay 
is fitted on each side between the top 
of the wheelarch and the drip channel 
round the bonnet opening. On the left, 
the stay also forms a back rest for the 
battery which is mounted in a tray 
overhung from and bracketed to the 
inner wali of the wheelarch. 

Other attachment points between the 


The Saurer 5-82 litre four cylinder engine with the new blower 
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Darkened transparent panels are employed on each side of the ventilator duct on the 
roof of the Saurer 2H coach 


sub-frame and the body structure are 
under the toeboard, where four bolts 
on each side are passed through a plate 
welded to the top of the side member. 
Two more bolts are passed through 
each of the flattened rear ends to attach 
them to a cross member under the 
forward edge of the front seats. Two 
more cross members are incorporated 
in the sub-frame, one spot welded 
underneath it between the cantilever 
suspension support and the rear lower 
wishbone bearing lugs. This member 
is a shallow inverted top hat section 
closed by a plate on top; its function is 
to act as a horizontal strut between 
the two suspension units. The other 
cross member is of inverted channel 
section to carry the rear engine mount- 
ing. At each end, this member is 
secured under the side members by 
two bolts. 

The main side members of the body 
structure are formed by the sills. Their 
cross section is large, in comparison 
with normal practice where a separate 
frame is employed, because instead of a 
flat closing plate on the inner face, 
a top hat section on its side is employed. 
This top hat section is fabricated from 
two pieces. Its bottom flange, which 
together with the flat floor forms the 
lower wall of the section, is spot welded 
to the lower flange of the sill, while 
the upper and vertical walls of the 
section are formed by a separate plate 
suitably bent to shape. The upper 
flange of this plate is spot welded to 
the top flange of the sill, and its lower 
edge is flanged towards the centre 
of the vehicle and spot welded to the 
floor. The floor itszlf is extensively 
swaged to provide adequate stiffness. 

At the front, the sill is attached to 
the dash side, which is stiffened by 
swages of large cross section pressed 
in the panel. The junctions of the dash 
side with the dash front panel and the 
front pillar form the edge members to 
take the end loads due to the trans- 
ference of the bending from the sill to 
the forward structure. 

Two cross members at the front 
carry the loads out to the sill. They 
both support the sub-frame, and the 
rear one carries the front seats. The 
foremost one is formed by welding 
under the front floor between the 


tunnel and the sill a small extension 
piece which is continued forward and 
then bent up vertically and flanged at 
the top to be spot welded to the toe 
board. ‘This forms a closed triangular 
section member. The other cross 
member, under the forward edge of 
the front seat, is a simple top hat 
section reduced in depth and arched 
where it is continued over the tunnel. 

At the rear, the attachment of the 
sill is not quite so simple, and more 
reliance is placed on the support 
afforded to the overall structure by the 
cant rails and roof. The extreme rear 
ends of the sill are flanged and spot 
welded to the froni of the rear wheel- 
arch and they are further supported by 
the rocker panel. Forward of this 
attachment is a cross member under 
the front edge of the rear seat. This 
cross member is arched and reduced 
in depth where it passes over the 
tunnel. It is of top hat section fabri- 
cated from two pieces joined together 
at the centre of the crown where each 
part is flanged up for spot welding. One 
of the upturned flanges is bent forward 
above the edge of the other and the 
seat pan is spot welded to it. The rim 
flanges of the top hat are attached to 
the floor and tunnel, and the member 
is secured at each end to the sill. 
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Another box section cross member is 
formed in the angle between the rising 
back of the seat pan and the horizontal 
boot floor. It is made simply by weld- 
ing on a suitably flanged right angle 
section between the inner walls of the 
wheelarches. Since the seats are placed 
forward of the axle, the front ends of 
the wheelarches do not restrict the 
width at all but they do come slightly 
forward of the front face of the trim 
on the squab. This squab is a wire 
sprung frame resting back against a 
sheet of millboard supported at the top 
by an open box section cross member 
braced in three places by struts longi- 
tudinally positioned and attached at the 
rear to the drip channel at the top edge 
of the boot. The cross member is 
gusseted to the rear pillar about 1} in 
above the waist. 

The structure in the boot is simple, 
but well designed. A deep, rear cross 
member is formed below the lower 
edge of the boot opening by spot 
welding on a closing plate between the 
drip channel and the turned-in and 
flanged lower edge of the skirt panel. 
This cross member is extended round 
until it meets the rear of the wheel- 
arches which, like those at the front, 
are spot welded at the wing cutting 
line to the outer wing or quarter panel. 
The boot floor is attached to the top 
of the drip channel, and a_ rubber 
section is fitted over the edge to seat 
the boot lid and to hold down the 
rubber covering on the boot floor. 
Under this covering is a sheet of felt 
impregnated with bitumen. The 
swages in the boot floor are filled with 
cork strip so that the covering lays flat. 

Two longitudinal members complete 
the structure under the boot. They are 
of rectangular box section and are 
formed, one on each side in the angle 
between the floor and the inner wall of 
the wheelarch, by spot welding on a 
suitably flanged strip of angle section. 
At the rear they are gusseted to the 
rear cross member, and at the front 
they are welded to the cross member 
at the rear of the seat pan. The function 
of these members is to support the 


An air compressor is mounted on the front of the Unimog dumper vehicle, and a side 
tipper trailer may be towed 
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spring shackle brackets which are 
attached beneath their rear ends. The 
front bracket for the spring eye is 
mounted beneath the cross member 
under the front of the rear seat pan. 


Other new features 


The modified Hillman Minx, Stan- 
dard Vanguard and Triumph Roadster 
attracted a great deal of attention. How- 
ever, they will not be described in 
detail here because the British cars will 
be fully described when they are shown 
at Earls Court. 

Some modifications have been intro- 
duced in the Volkswagen, and a sec- 
tioned chassis was shown. On _ the 
engine installed in this chassis, a Solex 
downdraught carburettor incorporating 
a diaphragm accelerator pump is fitted. 
Behind the air cooled cylinders, ducts 
are provided to direct hot air into the 
body, and the flow is controlled by a 
lever operating a butterfly. On the 
suspension, the manufacturers state 
that the circular section torsion bars 
at the rear are made from a steel with 
a better fatigue resistance. Laminated 
torsion bars are still employed at the 
front. The telescopic shock absorbers 
are fitted between scissors links; in the 
latest version the length of the links 
has been increased so that the shock 
absorber is more nearly vertical and 
its effective leverage is greater. As a 
result, a lighter duty is imposed on the 
units. 

When the 1953 Pontiac was 
announced a few months ago, much 
interest was aroused by the fact that 
a new “Curve Control” front suspen- 
sion system was employed. This is a 
change in geometry rather than an 
entirely new system, and no new prin- 
ciples appear to have been developed. 
The relative lengths of the upper and 
lower links and the position of their 
pivot points have been arranged so that 
when cornering, the top of the outer 
front wheel moves inwards, instead of 
outwards, as in earlier models, relative 
to the bottom. In other words, the 
camber change is negative as the wheel 
rises from the normal + } deg camber 
position. On rebound, or at the inner 


The power unit driving the snow plough on the Unimog is mounted in the back, and the 


The fire tender and snow plough adaptations of the Unimog 


wheel when cornering, the camber 
change is positive. This means that the 
outer wheel, which takes the greater 
part of the cornering load, is in a more 
favourable attitude to react that load. 
How this arrangement affects other 
characteristics of the suspension is 
difficult to say without laying out the 
system in detail. It is not clear whether 
the positive and negative cambers, 
obtained respectively on the outer and 
inner sides, completely cancel out any 
tendency to a change in track. If they 
do not, it would appear that there 
might be a tendency towards a certain 
amount of tyre scrub, but in many 
quarters, this is not regarded as serious, 
since it is easily accommodated by the 
rolling motion of the wheel. Doubtless 
the designers are also satisfied that no 
undesirably large gyroscopic effects are 
introduced. 

Another feature of this suspension 
system is that the whole unit on each 
side is tilted back 4 deg. In other words, 
a line joining the axes of either the 
two lower or upper wishbone bearings 
is set at an angle of 4deg from the 
horizontal. The castor angle, however, 
is zero. The reason for the incorpora- 
tion of this feature is that severe bump 


drive shaft passes through the cab 


loads are not truly vertical since they 
have a rearward or drag component. 
The 4deg angular setting is regarded 
as a good compromise for reacting the 
drag component through the spring 
instead of directly to the frame through 
the inner wishbone bearings. 


The Commercial Vehicle section 

One of the most interesting stands 
in the Commercial Vehicle section was 
that of the Société Anonyme Adolphe 
Saurer. An unusual exhibit was the 
type 6H passenger vehicle. This has 
been designed specifically to replace an 
existing train service, or rather a tram 
which draws several coaches and 
trucks. 

The vehicle comprises a Saurer rear 
engined bus together with two trailers 
made by Gabr. Moser et Cie., of Berne. 
One of the trailers is a passenger- 
carrying vehicle, and the other is for 
baggage. As an alternative, a 10 ton 
side tipper goods trailer can be sub- 
stituted for the baggage one. The bus 
is about 39 ft 4in long and its wheel- 
base is 19ft 84in, while the overall 
width is 8ft 24in. Its maximum per- 
missible laden weight is 14-8 tons. 
Seats are provided for 40 or 46 
passengers and in addition there is 
room for about 36 more to stand. The 
passenger trailer carries seats for 40, 
and there is room for another 60 
standing. lis unladen weight is 
approximately 5 tons. The baggage 
trailer is attached by a draw-bar to the 
rear of the passenger trailer, and its 
weight is 1,800 lb unladen. The overall 
length of the train, with the lengths of 
the draw-bars taken into consideration, 
must be appreciably more than 100 ft. 
All wheels of the trailers are steered by 
a linkage connected to the draw-bars, 
so that the whole train runs on the 
same track. 

The power unit is the direct injec- 
tion V8 blown engine of 11-63 litres, 
and it is mounted longitudinally in 
the centre of the chassis at the rear. It 
has a bore and stroke of 115mm by 
140mm and develops 200b.h.p. at 
2,000 r.p.m. The combustion chambers 
are of the double turbulence type. 


A sketch of the Chevrolet injection pump 
and spray nozzle 


A twin disc dry plate clutch is 
employed, together with an 8-speed 
gearbox. Six of the speeds are synchro- 
mesh. This arrangement has been 
arrived at by employing a normal four- 
speed box with a two-speed auxiliary 
train incorporated, so that the two non- 
synchromesh speeds are the bottom 
gear with the two different auxiliary 
ratios. The auxiliary train is engaged 


by a pneumatic control, working in, 
conjunction with a synchromesh mech- 


anism. Its change speed lever is on 
the steering column, whereas the four- 
speed lever is mounted on the floor in 
the usual manner. A_ noteworthy 
feature of the system is that a_ pre- 
selector device is incorporated in the 
auxiliary change mechanism, so that 
with any one of the four speeds 
engaged, a second ratio is available 
instantly, simply by pressing the clutch 
pedal and releasing it to change the 
auxiliary ratio to the second speed, 
which has been preselected by means 
of the steering column control. 

The hand brake controls the mech- 
anical rear wheel brakes of the bus and 


The induction system and oil cooler installation on this vertical 
air-cooled engine fitted to the Mowag truck is similar to that on 


the flat engine 
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the pneumatic brakes on the trailers. 
Operation of the pedal, on the other 
hand, applies the brakes pneumatically 
on all wheels of the bus and trailers. 
In addition, an exhaust brake is fitted. 

Another interesting model shown by 
Saurer was their 2H rear - engined 
coach. This vehicle was outside the 
Show, where it was available for 
demonstration runs. It has a wheel- 
base of about 13 ft 6in, and its overall 
length is 29ft 84in, while its overall 
width is 7ft Sin. It can be supplied 
as a 21, 26 or 30 seater vehicle. The 
kerb weight is about 4} tons. 

The chassis is the somewhat un- 
common but well known Saurer design, 
which consists of a central tubular 
backbone of large cross sectional area 
with fork extensions forward and to the 
rear to carry the axles and other mech- 
anical components. An advantage of 
this type of construction is that large 
luggage lockers can be incorporated in 
the unobstructed spaces on each side 
of the backbone member, beneath the 
floor. On the 2H, in addition to these 
lockers, there is space for more luggage 
on each side of the engine at the rear. 

The power unit is the Saurer 
CR2D-Lm, four-cylinder diesel engine. 
It has a bore and stroke of 115 mm by 
140mm, and a swept volume of 
5-82 litres. At 1,900r.p.m., 110 b.h.p. 
is developed and the maximum torque 
is 340 Ib-ft at 1,400 r.p.m. This engine, 
which is positioned vertically in the 
plane of the longitudinal axis of the 
vehicle, is a development of an earlier 
one, but the bore has been increased 
from 110mm. As a result of this 
increase, it has been necessary to 
stiffen the head by incorporating inter- 
nally some ribs and vertical stays. In 
addition to balancing the crankshaft, 
a vibration damper has also been fitted. 
Because of the increased load imposed 
on the crankcase by the new blower, 
further modifications have had to be 
incorporated the crankcase to 
provide adequate strength and stiffness. 

An integral cylinder block and crank- 
case of light alloy is employed, and 
wet liners are fitted. Double turbulence 
combustion chambers are incorporated. 
Light alloy pistons are used and the 
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top compression ring is chromium 
plated. In the cylinder head, overhead 
valves are fitted and they are operated 
by the usual push rod and rocker 
mechanism. The injection pump and 
nozzles are of Saurer design and a 
mechanical fuel lift pump is used. 

Few details are available on the new 
blower. It is of an improved design 
which can be run at an appreciably 
lower speed than the conventional 
Roots type unit. In this installation, at 
1,900 engine r.p.m., the blower runs 
at 2,600r.p.m. The two rotors are 
basically cylindrical in shape, one hav- 
ing three lobes equally spaced around 
its periphery, while the other has three 
grooves in which the lobes fit as the 
two rotors turn together. The lobes 
and the grooves are more or less semi- 
circular in cross section, but they are 
arranged helically along the length of 
the cylinder. The engine has a three 
point rubber mounting system. It is 
in a compartment between the two 
luggage lockers at the rear and is 
easily accessible through large doors 
in the rear quarters, which open into 
the lockers. Panels extending over most 
of the side wall area on each side of 
the engine compartment may be 
removed for access to the power unit. 
All the walls of the engine compart- 
ment and the removable panels are 
lagged with almost an inch thickness of 
asbestos cement covered with mill 
board. 

A single dry plate clutch is employed. 
It is operated by a hydraulic servo 
mechanism. The gearbox is the Saurer 
2C unit, which has four speeds and 
a two-speed auxiliary train. It is oper- 
ated in the same way as that in the 
bus already described. A simple hypoid 
rear axle is fitted and the final drive 
ratio is 7:33. 

Semi-elliptic springs with telescopic 
shock absorbers are employed front and 
rear. A worm and segment steering 
gear is installed. A truly remarkable 
feature of this coach is the small turn- 
ing circle, which is only 22 ft. This is 
most essential in vehicles intended for 
touring in mountainous districts where 
sharp hairpin bends are frequently 
encountered. 


All the auxiliary components are duplicated and grouped at the 
front end of the SLM eight cylinder, horizontally opposed air- 
cooled engine for the Mowag truck 
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The coachwork is extremely well 
executed. The body panels are 
designed to help carry the loads and 
to provide a high proportion of the total 
stiffness of the vehicle. Despite this, the 
pillars are unusually small and_all- 
round visibility is excellent. 

Another feature that is most desir- 
able in mountainous countries is the 
transparent panelling on each side of 
the centre third of the roof. Passengers 
greatly appreciate this feature as it 
enables them to see without difficulty 
the mountain tops all around them. It 
is also appreciated when travelling in 
cities, since tall buildings of interest 
on each side can be seen easily. In this 
vehicle darkened glass is used for the 
panels so as to cut down the glare of 
the sun and to screen passengers from 
intense heat. This, it is claimed, is 
better than using blinds for this pur- 
pose, because it eliminates flapping and 
rattling. Moreover, in Switzerland 
and many other countries, the brilliant 
sunshine can cause deterioration of 
blinds in as short a period as one 
season. 

The centre third of the roof panel 
incorporates the intake and exhaust 
ducts of the ventilating system. A 
separate heating system is also installed. 
It consists of a diesel oil burner which 
is ignited by a glow plug. Diesel fuel 
is fed to the burner by an electric 
pump, and a fan drives the air past the 
heater and into ducts along each side 
of the vehicle just above floor level. 

Operators who have tried this coach 
on long distance runs through difficult 
country have, it is claimed, been most 
agreeably surprised at its performance. 
Because of its very efficient brakes and 
good acceleration, coupled with its 
unusually small turning circle, 
extremely high average speeds have 
been easily maintained, and_ the 
amenities for passenger comfort leave 
little to be desired. 

From experience of the vehicle’s 
performance on the demonstration run, 
these claims appear to be well founded. 
Hairpin bends were taken at speeds 
which in any other vehicle would have 
been hair-raising if not disastrous. 
Even more spectacular was the way in 
which this coach was turned round and 
round several times in the road without 
reversing. 


Some components of the new Chevrolet two-stroke diesel 
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Despite the fact that a gale was blow- 
ing at the time of the demonstration 
and the wind was very cold, there was 
no draught inside the vehicle and the 
temperature was comfortably warm for 
passengers without overcoats. The seats 
also are comfortable. Each has a hand 
lever on the side to release it so that 
it can be slid away from the sides into 
the centre gangway of the vehicle to 
give all the passengers more elbow 
room; by means of the same lever the 
position of the squab can be adjusted. 
Another remarkable feature of the 
vehicle is the almost complete absence 
of engine noise, including diesel knock, 
although there was a certain amount of 
axle noise and exhaust silencer throb, 
both of which the manufacturers state 
will be cured by fitting modified 
components. 

It was interesting to see how many 
variants there are of the Unimog 
Mercedes Benz, four-wheel drive, cross 
country vehicle. Contrary to general 
belief, this chassis is a post-war design. 
The manufacturers state that in the 
difficult period following the cessation 
of hostilities, it was decided that the 
wisest course to follow would be to 
take advantage of their experience in 
the design of military vehicles and pro- 
duce a chassis suitable for cross country 
work, mainly for agricultural applica- 
tions. ‘There was a great deal of lee- 
way to make up in connection with 
farm mechanization and it was thought 
that food production was bound to be 
one of the major post-war problems. 
Accordingly, it seemed that there 
would be a steady demand for this type 
of vehicle. 

More recently, many other applica- 
tions have been found for this chassis. 
Among those shown was a small fire 
tender, two variants of a snow plough 
vehicle, and a dumper with trailer for 
road work. The fire engine has a pump 
mounted above the bumper at the 
front, and ladders are carried on a 
frame at the back. Also on the rear 
portion are two bench type seats, posi- 
tioned in the centre underneath the 
ladder and facing outwards, and at the 
extreme rear, the hoses. Other equip- 
ment, such as nozzles, etc., are strapped 
on or carried in lockers. 

The snow plough vehicle can be 
fitted with two operating heads, one 
for soft freshly 
fallen snow, and 
the other for hard 
snow. Both may be 
readily attached or 
removed from the 
front end. The unit 
for soft snow is of 


the turbine type. 
Its essential parts 
are two rotating 


fan elements which 
face forwards and 
shoot the snow up 
a large diameter 
duct and away on 
each side of the 
vehicle. The other 
unit is much 
robustly 


more 
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The rocker gear for the combined injection 
pump and spray nozzle in the Chevrolet 
two-stroke diesel 


constructed and it is claimed that it 


will shift snow that is packed 
almost as hard as ice. It consists 
of a rotating drum fitted with 


heavy gauge vanes. This unit can be 
seen in the illustration. The direction 
of rotation of the drum is such that it 
drags the snow to the rear and then 
throws it upwards, whence it is dis- 
charged through funnel shaped ducts 
and thrown to each side. 
Undoubtedly a vehicle such as the 
Unimog that is designed for con- 
tractors would be most valuable in 
colonial territories where rough pioneer 
work on road making, etc., is carried 
out. A dumper body is fitted on the 
rear of the chassis, and mounted above 
the bumper at the front is an air com- 
pressor. On the vehicle displayed at 
the Show, one winch only was fitted, 
but the manufacturers intend to fit 
two in order to make the vehicle more 
suitable for lumber work. A_ side 
tipper trailer can also be supplied. 
Both the side tipper and the dumper 
are operated by pneumatic jacks. 
The 4-4-5 ton Chevrolet truck is now 
offered with a new General Motors 
diesel engine. This unit is a four- 
cylinder, blown two-stroke engine, 
which in general resembles the earlier 
one, except that it is valveless. Its bore 
and stroke are 4-lin by 4-1 in, and its 
swept volume is 216-5 cu in (3,546 cm’). 
The compression ratio is 18:1. The 
maximum b.h.p. is 90 and is developed 
at 2,800r.p.m.; the maximum torque 
is 188 lb-ft at 1,800r.p.m. The mean 
piston speed at 2,800r.p.m. 
1,930 ft/min. With a dry weight of 
975 lb, the weight: power ratio is just 
under 11 lb per b.h.p. An oil cooler 
is incorporated in the water jacket on 
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the side of the cylinder block, opposite 
the blower. 

Although the overhead valve gear of 
the earlier engine has been eliminated, 
a camshaft, push rod and rocker mech- 
anism still has to be incorporated to 
actuate the four combined injector 
pump and nozzle units mounted in the 
cylinder head. The mechanism is 
somewhat unusual in that a two-piece 
push rod is employed. The top of the 
upper portion of the push rod is pinned 
to the rocker end, and at the bottom 
a washer carries the return spring, the 
upper end of which bears against a 
shoulder in a hole in the lower face of 
the cylinder head. In this way, most 
of the rocker mechanism is carried on 
the head and the size of the spring in 
the injector is kept to a minimum. 

The lower portion of the push rod 
seats at both its upper and lower ends 
in a piston type tappet. The bottom 
tappet rests on a roller follower inter- 
posed between it and the cam, and the 
upper tappet serves as a plain piston 
type guide and bears against the 
bottom end of the upper portion of the 
upper push rod. A_ horizontal link 
carries the roller, and is pinned to a 
block bolted to the side of the crank- 
case. This arrangement, as compared 
with a more conventional roller tappet, 
eliminates most of the side thrust on 
the tappet and reduces the load on the 
roller pin. 

Another change that been 
effected is in the combined injector 


pump and nozzle unit. This has been 


reduced in length from 6jin~ to 
approximately 4)in by employing a 
simple lever type control instead of 
the rack and pinion regulator which 
was formerly employed. Another 
interesting feature of the unit is that it 
is cooled by circulating a much larger 
quantity of fuel round the plunger 
barrel than is needed for delivery to 
the engine, and returning it to the tank. 
The nominal injection pressure is 
slightly more than 120 atmospheres. 

A Roots type blower is employed, 
and the air passes to an induction 
chamber extending partly round the 
dry cylinder liner whence it passes into 
the cylinder through a number of small 
ports as they are uncovered by the 
piston. The exhaust gas is blown out 
through a smaller number of bigger 
ports on the opposite side of the liner. 
An interesting detail shown was the 
piston and small end bearings. Phos- 
phor bronze bushes are pressed into 
the piston bosses and the small ends. 
These bushes have helical grooves on 
their bearing surfaces to spread the 
ol which is fed from the big end to 
the small end through a drilling up the 
connecting rod. Opinions are divided 
as to the desirability of grooving 
bearings in this way. Some claim that 
the grooves tend to break down the oil 
film. 

A compact, air-cooled eight-cylinder 
horizontally opposed diesel engine for 
the Mowag truck was shown on the 
stand of Seitz and Ruf A.G. This unit 
was developed and is produced for the 
company by the Swiss Locomotive 
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The Warner electric brake 


Works (S.L.M.). Its bore and stroke 
are 110mm by 140mm and the swept 
volume is 10-7 litres. The maximum 
power is 150b.h.p. and it is developed 
at 2,200r.p.m., and the torque is 
427 lb-ft at 1,400r.p.m. The overall 
dimensions of this engine are 51 in 
wide by 51 in long by 21 in deep. 

The direct injection principle is 
employed, and toroidal cavities are in- 
corporated in the piston crowns. Each 
cylinder is a separate casting, with a 
detachable head. The fins on both the 
cylinder barrel and head are left as- 
cast. Overhead valves are incorporated. 
They are actuated by push rods and 
rockers served by two camshafts. 

An unusual feature of this power 
unit is the extensive use of castings. 
Even the air baffles between the 
cylinders are cast. Large diameter cast 
induction trunks are mounted under- 
neath the cylinders. At the front end 
is a blower which, although it supplies 
the induction system, is not a super- 
charger. Its main function is to force 
the air around the cylinders for cooling. 
This type of blower, which consists of 
a fan immediately behind a set of 
radially positioned guide vanes cast 
integrally with their sleeve housing, is 
suitable only for imparting velocity to 
the air and is not capable of generating 
appreciable pressure. 

Air passes from the fan along the 
trunk, through an oil cooler, and then 
between the cylinders. Some of the air 
is by-passed without passing through 
the cooler, and is carried round a 
centrifuge chamber and thence into the 
integral induction manifold. A_ sec- 
tioned vertical engine which was also 
on the stand is illustrated together with 
the flat engine in order to show the 
arrangement of the induction system, 
which is much the same in both. It is 
stated that a great deal of development 
work has been done to determine the 
optimum blade and guide vane shapes 
and angles, and that the blower is now 
remarkably quiet in operation, Another 
noteworthy feature of this underfloor 
engine is that all the auxiliary com- 
ponents, such as the generator, injec- 
tion pumps, etc., are duplicated so that 
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the chance of a complete break-down 
is almost negligible. The two four- 
element injection pumps, together with 
the other auxiliaries are mounted on 
the front of the crankcase. In this posi- 
tion they are readily accessible, but 
the injection delivery pipes are rather 
long. 

Among the accessories at the Salon 
was the Warner electric brake which is 
designed for trailers. Many advantages 
are claimed for this system. The trailer 
brakes are operated electrically and 
their action is synchronized with that 
of the tractor brakes. With electric 
operation there is no time lag, as there 
is with long pneumatic pipe lines on 
more conventional brakes, between the 
application of the tractor brakes and 
those on the trailer. The connections 
are more simple and less expensive 
than when pneumatic pipe lines are 
used. With this system it is possible to 
apply the trailer brakes independently 
of those on the tractor, a special hand- 
operated control unit being supplied 
for this operation. In the illustration, 
this unit is mounted low on the left- 
hand side of the stand. 

Should the tractor and _ trailer 
accidentally become separated, the 
brakes of the trailer are applied auto- 
matically. This emergency operation 
is effected by means of a loosely sus- 
pended chain attached at one end to 
the tractor and at the other to a switch 
lever on the trailer. If the two vehicles 
part company, the chain pulls over the 
switch lever which brings a dry battery 
into circuit with the braking system 
and thereby stops the rear portion. 

Another advantage of this electric 
operation is that the degree of braking 
applied at the trailer can be regulated 
according to the load. This is done by 
incorporating in the circuit a rheostat 
control which is mounted on the dash. 
The ease with which this adjustment 
can be made is a noteworthy feature. 
By regulating the brakes in proportion 
to the load a great deal of tyre wear, 
occasioned by the wheels locking when 
the trailer is lightly laden is avoided. 
At the same time fully effective braking 
may be obtained when heavily laden. 
In the illustration, the rheostat switch 
is mounted on a bracket to the right 
of the electric control box, above the 
brake. 

The operation of the brake unit 
within the drum is simple. The linings 
are mounted on relatively flexible shoes 
which, when contact is made with the 
drum, have a servo action in the normal 
leading shoe manner. They are 
actuated by two cam levers mounted 
on the block between the ends of the 
shoes. A tension spring pulls the shoe 
ends against the levers, and prevents 
rattling when the brakes are not 
applied. 

One or other of the levers, according 
to whether the vehicle is moving 
forwards or backwards, is actuated by 
a peg bearing against the end nearest 
the centre of the brake unit. This peg 
is carried on a circular electro-magnet, 
the magnetic forces of which act on a 
flat ring secured to the vertical face of 
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the drum. When the magnet is ener- 
gized, it grips the drum, but not with 
a force sufficient in itself to have any 
noticeable braking effect. The contact, 
however, is firm enough partially to 
rotate the magnet, and the operating 
peg, which is attached to it, applies 
pressure to the end of the appropriate 
cam lever. The servo action of the 
brake shoe mechanism provides all 
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the force necessary to maintain firm 
contact between the linings and the 
drum. A number of tension springs 
return the magnet ring and the brake 
shoes to their off position when the 
current is cut off. 

Progressive braking action is 
obtained by the control unit, which in 
the mock-up shown on the stand was 
mounted above the brake. In_ this 


control a curved contact arm may be 
seen. When the control is applied, the 
arm swings upwards and contacts the 
ends of a number of copper strips 
mounted together on a block. The 
arrangement of these strips is such that 
the greater the movement of the 
control, the larger the number of strips 
contacted. In this way, a progressive 
action is obtained. 


RHEOSTATIC BRAKES 


An Improved Form for Trolley Buses 


N improved form of rheostatic 
A ssn for trolley buses (British 
Patent No. 616679) has been 
developed by the General Electric Co. 
Ltd. It is claimed that the new form 
almost completely overcomes the dis- 
advantages of previous schemes with- 
out losing any of their advantages. 
Early trolley buses were fitted with 
series-wound motors, and in some cases 
field-weakening was used to obtain 
top speeds. In few cases, if any, was 
an electric brake provided. 

To overcome this, vehicles were 
fitted with compound-wound motors 
that permitted regeneration to line; 
they also had rheostatic braking. Large 
numbers of these equipments gave 
good service with materially reduced 
brake maintenance. It was found, 
however, that with the average driver 
regeneration was of very _ limited 
advantage for energy saving. In 
addition, even when skilfully used to 
effect a sensible saving of energy, 
regeneration often caused considerable 
trouble on a non-receptive line unless 
special absorption equipment was pro- 
vided. 

It must be remembered that the 
rheostatic brake has to operate through 
the transmission and must therefore 
be automatically limited to a_ safe 
maximum value. Series _rheostatic 
braking as used on tramcars is tech- 
nically unsuitable owing to its lack of 
limitation, but some equipments have 
been operated, either with multi-step 
speed relays of the governor type or 
forms of current control to prevent the 
torque exceeding a_ predetermined 
value. 


INDEXES AND 
BINDING CASES 


Indexes and binding cases for 
volume XLIIl (January to December, 
1952) of the ‘‘Automobile Engineer'’ 
are now ready. The price of the index 
is 74d., and the binding case together 
with index is 6s. 5d., both post free. 
Alternatively, readers’ copies can be 
bound in publishers’ binding cases at 
an inclusive cost of 18s. 5d. including 
return postage. Remittance with order 
should be sent to the Publishing Depart- 
ment, Dorset House, Stamford Street, 
London, S.E.1. 


Most commonly, compound-wound 
motors have been used. In most cases 
both fields were used for motoring, 
while the separately excited field was 
the prime excitation for the rheostatic 
brake. In some systems this field was 
used alone; in others it was associated 
with a few turns of the series field as 
inverse compounding; in still others it 
was associated with the braking 
resistors (starting resistors used as 
such) so that a form of inverse-com- 
pounding characteristic was obtained. 

With all three schemes changes in 
the temperature of the motor field 
windings cause considerable variations 
in the braking effort. Since the limit 
of torque fixed for the transmission 
must not be exceeded in the cold 
condition, it follows that in the normal 
hot running condition the braking is 
not as powerful as it might be. These 
schemes also suffer from the fact that 
the braking effort is not maintained at 
lower speeds. Although this is no 
appreciable disadvantage so far as 
saving brake maintenance is concerned, 
it is not altogether satisfactory from 
the driver’s viewpoint. Another dis- 
advantage is that when the separately- 
excited field used for excitation is 
opposed by some turns of the series 
winding, the motor carries more 
copper than is required for the produc- 
tion of the magnetic flux. 

The disadvantages outlined above 
are almost completely overcome by the 
new G.E.C, scheme. A series winding 
for motoring was considered to be best. 
If this were practicable, it was obvious 
that any separately-excited field wind- 
ing would have to be kept to very small 
proportions to reduce to a minimum 
the amount of copper necessary. It 
was therefore arranged that a section 
of the series winding should be used 
for braking excitation, and that the 
limiting control should be by means of 
the separately-excited field winding. 
It then became obvious that if this field 
winding could function in both a 
positive and negative sense, not only 
could it be small, but few series turns 
would be needed for braking. A 
solution was reached by associating the 
controlling separately - excited field 
winding with the motor — braking 
voltage. 

The power circuits are so arranged 
that only a portion of the series field 


winding remains in circuit and the 
current flow relative to the armature is 
reversed. A braking circuit is therefore 
formed through the armature, the 
braking resistor and the series field 
winding. The speed-brake  charac- 
teristic with this alone would not be 
suitable. However, it is so designed 
that at maximum build-up, it will not 
produce sufficient braking torque to 
damage the transmission although it 
may exceed a safe continuous running 
torque. This is necessary to avoid 
damage to the transmission in the 
unlikely event of failure of the regulat- 
ing shunt field winding. 

The regulating shunt field winding 
is energized in series with the motor 
armature across the line. Thus when 
the voltage of the armature is high, at 
high speed braking the armature 
voltage will exceed line voltage and 
create inverse excitation. At low speeds, 
the excitation will be cumulative owing 
to the fact that the line voltage will 
exceed the armature voltage. This 
gives a more constant tractive curve 
than the older systems, an advantage to 
the driver. By far the greatest advan- 
tage of he new scheme is that there 
is very little difference in torque 
between the cold and the hot state. 
Consequently, normal braking torques 
may be arranged equal to the safe 
running torque of the transmission. 
They are not in any way limited by 
considerations of the safety of the 
transmission in the cold state. (2041) 


Plastics Convention 


UTOMOBILE engineers are 

watching with interest the progress 
of reinforced plastics and their use as 
structural materials, particularly as 
components for automobile bodies. In 
the British Plastics Exhibition and 
Convention (June 8th-18th, Olympia, 
London), they will have the oppor- 
tunity of hearing experts discuss pro- 
perties and design considerations of 
these materials. The all-day session 
“ Reinforced Plastics ” will be held on 
June 10th at Olympia, and_ tickets 
(free on application) and details can be 
obtained from the Organizers, British 
Plastics Exhibition and Convention, 
Dorset House, Stamford St., London, 
S21. 
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FUEL ECONOMY 


The Influence of Ignition-Timing, Mixture Strength 


and Compression Ratio 


By Dr. C. R. Webb and Dr. J. G. Lavender 


HERE has been a _ growing 
‘ tendency, within recent years, to 
assess the performance of an 
automobile petrol-engine in terms of 
fuel economy as much as in terms of 
maximum power output; and to-day 
the majority of road users, from fleet 
operators to private motorists, welcome 
any improvements in engine design, or 
changes in fuel quality, that decrease 
the fuel consumption of a vehicle. 
Improvements in engine design may 
be divided into three groups: (a) design 
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pression ratio 6:5 


improvements that increase the maxi- 
mum power output of a given capacity 
engine at the expense of fuel con- 
sumption; (b) improvements that 
increase the power output of an engine 
but do not adversely affect the 
economy; and (c) improvements that 
may slightly reduce the maximum 
power output but greatly increase the 
thermal efficiency and thereby reduce 
the specific fuel consumption. 

This paper deals primarily 
with the last cf these im- 
provements and analyses the 
optimum adjustments 
ignition, mixture strength 
and compression ratio, 
separately and conjunctly, 
that are necessary to obtain 
the lowest specific fuel con- 
sumption, or the highest 
brake thermal _ efficiency, 
over the entire range of 
speed and throttle openings. 
The changes in these adjust- 
ments required to produce 
maximum power, as com- 
pared with those for maxi- 
mum economy, are also 
dealt with in some detail. 

It is an unfortunate but 
inherent characteristic of 
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carburettor-type petrol-engines that 
there exists only one combination of 
speed and throttle opening, within the 
entire working range, at which the 
engine will operate at maximum 
therma! efficiency or lowest specific 
consumption. This combination 
normally occurs about mid-way in the 
speed range and with slightly less than 
full-throttle opening. 

Fig. 1 indicates part of a typical 
series of fuel consumption loops 
plotted against output torque over a 
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opening, whereas below 2,000 r.p.m. 
maximum torque is given with 55 per 
cent throttle opening. In general, it 
may be said that the engine operates 
most efficienty when _ developing 
between 80 per cent and 90 per cent 
of the maximum power output at any 
particular speed. As the throttle is 
ciosed to reduce the power output still 
further, the specific consumption 
rapidly increases and engine 
becomes grossly _ inefficient. For 
example, at 2,700r.p.m. with 55 per 
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complete range of speed and throttle 
openings, for a small, four-cylinder, 
side-valve automobile engine with a 
compression ratio of 6-5 to 1. The lines 
of constant specific consumption 
(Ib/b.h.p.-hr) show the centre of the 
loops, or the maximum brake thermal 
efficiency, to occur at 2,700 r.p.m. with 
the throttle valve 55 per cent open. At 
speeds above 2,000r.p.m. the maxi- 
mum torque is given at full-throttle 
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Fig. 2. Consumption loops. Fixed jet size and ignition setting. 
Compression ratio 5-5 


cent throttle opening the specific con- 
sumption is 0-535 lb/b.h.p.-hr or the 
brake thermal efficiency is 24-4 per 
cent, but with 15 per cent throttle 
opening at the same speed (not shown 
on Fig. 1) the specific consumption 
increases to 5-5lb/b.h.p.-hr the 
brake thermal efficiency is only 2-4 per 
cent. 

On the level road this engine will 
drive a four-seater passenger car at 
30-40 m.p.h. with a fuel con- 
sumption of 42 miles per 
gallon. Under such condi- 
tions, with the throttle 
partly closed to 20 per cent, 
the specific consumption is 
0-80 lb/b.h.p.-hr, but if the 
specific consumption at this 
speed could be reduced to 
0-535 lb/b.h.p. - hr, the 
vehicle would then have a 
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Fig. 3. Consumption loops. Fixed jet size and ignition setting, 
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fuel consumption of about 
62 miles per gallon, an 
increase of 20 miles per 
gallon of petrol. An obvious 
solution would be to pro- 
vide an engine of variable 
capacity that the 
cylinders always work at 
“ full-throttle” and conse- 
quently at the lower specific 
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TABLE |. 
FIXED MIXTURE AND IGNITION SETTINGS, OPTIMUM COMPRESSION RATIO 


Speed Throttle |Compres- 
r.p.m. Opening _ sion Ratio 
per cent 
1,000 100 8-72 
60 8-65 
40 8-82 
30 9-11 
20 10-01 
10 14:30 
3,000 100 10°85 
60 11:54 
40 12-82 
30 14-24 


consumptions. Such an engine, 
although existing on the drawing 
board, is mechanically complicated and 
would require elaborate and expensive 
control gear. It may be mentioned at 
this stage that vehicles with excessively 
large capacity power units present an 
even worse picture than that quoted 
above, while heavy goods vehicles, with 
engines commonly working nearer to 
the maximum power output, give a 
somewhat better overall performance. 

A further point arising from the loss 
of efficiency under part-throttle opera- 
tion is that if any improvement that 
will increase (generally) the power 
output over the working range is made 
to an existing engine, and yet the 
engine is to be used to produce the 
same power output, then it follows that 
this output may be obtained with a 
smaller throttle opening. However, 
this reduction in throttle opening will 


B.m.e.p. Air-Fuel Spec. Cons. 
Ib in? Ratio Ib b.h.p.-hr. 
130:2 9-05 0-726 
128°1 9-16 0-726 
125-2 9-06 0:748 
121-0 9-04 0-761 

97:9 9-00 0-802 
61:3 9:00 0-818 
105°5 11-74 0-667 
95:6 11-21 0-718 
71:4 10-65 0-941 
557 9-85 0-978 


generally cause a loss in efficiency, and 
it is quite possible that any reduction 
in fuel consumption will be outweighed 
by loss in efficiency and consequently, 
under similar conditions, the engine 
will operate less economically. At the 
same time, of course, the engine will 
have a far greater reserve of power. 
The performance of a given fixed- 
capacity engine, operating under fixed 
conditions of speed and throttle open- 
ing, is dependent upon: (i) mixture 
strength, (ii) ignition advance, and (ii1) 
compression ratio. Normally the 
mixture strength, or air-fuel ratio, is 
automatically controlled by the car- 
burettor characteristics under different 
operating conditions, the only possible 
adjustment being the changing of the 
jet sizes. Standard carburettors, fitted 
to automobile engines to-day, usually 
have a characteristic that enriches the 
mixture as the speed decreases or the 


TABLE Il. COMPRESSION RATIO 5-5 
MAXIMUM POWER CONDITIONS 


Speed Throttle Air-Fuel 
r.p.m. Opening Ratio 
per cent 
3000 100 11-75 
2500 100 13-2 
2500 60 12°8 
2500 40 12:3 
2000 100 11:9 
2000 60 12:2 
2000 20 113 
1500 100 
1500 60 10-6 
1500 40 11-4 
1500 20 
1000 100 9-1 


3000 100 15:1 
2500 100 16:2 
2500 60 15-9 
2500 40 14:8 
2000 100 15:5 
2000 60 
2000 40 14:0 
2000 20 
1500 100 13:1 
1500 60 135 
1500 40 13-4 
1500 20 125 
1000 100 11:8 


MAXIMUM ECONOMY CONDITIONS 


Ignition B.m.e.p. Spec. Cons. 
Advance Ib in? Ib b.h.p.-hr. 
B.T.D.C. 

38 90-0 0-780 

31 109-0 0-640 

35 0-655 

37 74:0 0°740 

25 122°5 0-610 

24 120-0 0-595 

33 105-0 0-575 

34 55-0 0-800 

27 0-700 

23 121°5 0-695 

41 105-0 0-660 

40 69-0 0:°765 

17 117-0 0-790 


63 79°5 0-660 
48 95:0 0-565 
54 89 0 0:575 
50 69:°5 0-655 
49 111-0 0-530 
39 109-0 0-525 
42 103-0 0-530 
36 51:0 0-740 
41 110-0 0-580 
37 117-0 0-600 
51 99°5 0:595 
47 65:0 0-720 
32 107-0 0-680 


throttle is closed and weakens the 
mixture when the speed increases or 
the throttle is opened. It is an estab- 
lished fact that a mixture about 
20 per cent rich (air-fuel ratio about 
12 to 1) is required to produce maxi- 
mum power conditions, and that a 
mixture 20 per cent weak is required 
for maximum economy. Thus a 
standard carburettor tends to produce 
maximum power output at the lower 
engine speeds and gives economy 
rather than power at the higher speeds. 
(This is borne out by the shape of the 
torque curve in Fig. 1). However, it 
must be realized that a mixture more 
than 20 per cent rich is extremely 
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1000 r.p.m. 100 per cent throttle ———__________— 
2000 r.p.m. 20 per cent throttle — — — — — — — 
2500 r.p.m. 40 per cent throttle - --~--------- 
Fig. 4. Variation of b.m.e.p., ignition 
setting and specific consumption with 
air-fuel ratio. Compression ratio 5-5 


wasteful, for the power output 
decreases and the fuel consumption 
increases, thus giving a very low 
thermal efficiency. Similarly, for a 
mixture more than 20 per cent weak, 
the efficiency decreases owing to the 
considerable reduction in power out- 
put. Consequently, a carburettor 
should not under any circumstances 
produce a mixture strength outside the 
range of 20 per cent rich to 20 per 
cent weak. (Special considerations 
must be made for cold-starting and 
idling, for which purposes a choke or 
slow-running section of the carburettor 
is brought into operation to provide the 
extremely rich mixtures required.) 
For each combination of engine 
speed and mixture strength there is a 
particular setting of the ignition timing 
that will give the maximum power 
output; whether maximum power or 
maximum economy is the criterion, the 
ignition should always be adjusted to 
this position. In general, the greater 
the engine speed or the weaker the 
mixture strength, the greater the 
ignition advance required. An attempt 
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is usually made to control the ignition 
advance automatically by means of 
centrifugal and vacuumatic devices, 
but of course usually without careful 
and individual design to suit both 
engine and carburettor. These arrange- 
ments cannot be expected to deal 
accurately with the combined varia- 
tions of speed and miature strength 
encountered over the entire working 
range. 

The compression ratio is normally 
fixed by the manufacturers so_ that 
neither “pinking” nor detonation 
occurs under full-throttle conditions at 
the lowest operational engine speed, 
when running on a given grade of fuel. 
As the engine speed increases, how- 
ever, or the throttle is closed, the 
octane requirement decreases, so that 
an increase in compression ratio could 
be accommodated without the incur- 
rence of detonation. Consequential to 
increasing the compression ratio, the 
power output would increase; and thus 
to operate the engine at the greatest 
power output over the entire working 
range, the compression ratio would 
have to be changed continuously to 
suit the particular combinations of 
speed and throttle opening. 


Test engine and measurements 

With these considerations in mind, 
the tests described telow were carried 
out on a Ricardo E.6/R variable-com- 
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pression engine using 85-octane fuel 
(H.C.V. 19,500 B.Th.U/Ib). Adjust- 
ments of ignition, mixture strength and 
compression ratio could be made with 
the engine running on-load:— 

The test-engine details were 
follows:— 

Single cylinder; Poppet valves; 

Bore 3-000 in; Stroke 4-375 in; 

Compression ratio 4-5 to 20; 

Valve timing: 

Inlet, opens 8 deg B.T.D.C., 
closes 35 deg A.B.D.C., 

Exhaust, opens 46 deg B.B.D.C., 

closes 6 deg A.T.D.C. 

‘The engine was fitted with a standard 
down - draught carburettor with a 
variable main jet, and was direct- 
coupled to a swinging-field dynamo- 
meter. 

The readings taken were : — 

(i) Speed r.p.m. 

(ii) B.m.e.p. (torque) 1b/in?. 

(iii) Fuel consumption, Ib/hour. 
(iv) Air consumption, lb/hour. 

(v) Ignition timing, deg B.T.D.C. 

(vi) Throttle opening percentage of 
maximum opening. 
(vu) Compression ratio, 

‘The fuel consumption was measured 
by means of a liquid flowmeter (Ref. 1) 
and an Alcock viscous-flow air meter 
was used to determine the air con- 
sumption. The ignition timing was 
measured stroboscopically, no reliance 
being accorded to the static calibration 
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given on the magneto. The air-fuel 
ratio was calculated from the air and 
fuel consumptions readings. The 
b.h.p. was calculated from the b.m.e.p. 
and the engine speed, and the specific 
fuel consumption (lb/b.h.p./hr) was 
calculated from the actual fuel con- 
sumption (lb/hr) and the b.h.p. Figures 
of brake thermal efficiency, where 
quoted, have been calculated on the 
basis of the higher calorific value of the 
fuel, 19,500 B.Th.U/Ib. 


Description of tests 

A series of tests was first made with 
a fixed compression ratio of 5-5 and a 
fixed ignition advance of 10deg. A 
low compression ratio of 5-5 was 
selected so that in later tests, the igni- 
tion advance and mixture strength 
could be altered over a wide range 
without producing detonation. The 
variable main jet on the carburettor 
was adjusted to give a mixture strength 
producing maximum power at 2,000 
r.p.m. and 100 per cent throttle open- 
ing. With these fixed settings, tests 
were made over the entire range of 
speeds and throttle openings. ‘The 
results are shown graphically in Fig. 2, 
where b.m.e.p. is plotted against speed 
over the speed range 1,000 to 3,000 
r.p.m. This figure is bounded by the 
maximum torque line, not necessarily 
obtained at 100 per cent throttle open- 
ing. Loops of constant specific con- 
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Fig. 8. Variation of ignition setting with engine speed. Com- 


pression ratio 5-5 


Min 5 | Max. Speed _Minspeed | 
440) -| + 0-65 53 | 
— | 05 | 
{0 57 
+ + 
| Ky 40 10 
70 + + - t | 
1500 2000 250 = 


APRIL 1953 


sumption are drawn on the figure, and 
this quantity is seen to be a minimum 
at 0-68 lb/b.h.p.-hr at the maximum 
b.m.e.p. of 1141b/in’ at 1,900 r.p.m. 
The specific consumption rapidly 
increases from this point as the speed 
or throttle opening is varied. 

With the same settings of the car- 
burettor and ignition, a test was next 
carried out in which the compression 
ratio was adjusted to the maximum 
permissible value at each combination 
of speed and throttle opening. At the 
lower end of the speed range and at 
the wider throttle openings, the possible 
increase in compression ratio was 
limited by the onset of detonation, but 
at the higher speeds smaller 
throttle openings detonation did not 
occur even with compression ratios as 
great as 14 to 1. In such cases the 
setting of the compression ratio was 
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1000 r.p.m. 40 per cent throttle —————-—________ 

1500 r.p.m. 100 p2r cent throttle — — — — — — ~— 

2500 r.p.m. 20 per cent throttle 

Fig.9. Variation of b.m.e.p., ignition setting 

specific consumption with air-fuel 
ratio. Compression ratio 7-8 


adjusted to produce maximum power 
output. (It was noticed that above 
compression ratios of about 12 to | 
the net power output tended to 
decrease as a result of the excessive 
negative work.) 

The results of the test are shown 
graphically in Fig. 3. Table I indicates 
the variation of compression ratio used 
at 1,000r.p.m. and 3,000 r.p.m. The 
consumption loops wiil be seen to be 
of a similar shape to those in Fig. 2, 
but by resetting the compression ratio 
at each combination of speed and 
throttle opening, the maximum torque 
line has been raised by about 18 per 
cent. Also, although the minimum 
specific consumption has been reduced 
only from 0-680 to 0-623, the specific 
consumption under part-throttle con- 
ditions has been improved by a rather 
greater amount. For instance, with a 
fixed compression ratio of 5-5 at 
2,000 r.p.m., a b.m.e.p. of 90 lb/in® was 
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TABLE Ill. [COMPRESSION RATIO 7:8 


MAXIMUM POWER CONDITIONS 


Speed Throttle Air-Fuel 
r.p.m. Opening Ratio 
per cent 
3000 100 122 

60 12:4 
40 12:4 
2500 100 11:7 
60 
40 12:2 
20 
2000 100 11:8 
60 12°7 
40 12-0 
20 12:0 
1500 100 11-0 
60 
40 
20 12:0 
1000 100 11-25 
60 12-0 
40 11°25 
20 12:2 


obtained with a specific consumption 
of 0-82, whereas the same b.m.e.p. at 
2,000 r.p.m. was obtained with a 
specific consumption of 0-74 when 
working with the optimum compression 
ratio. 

A further series of tests was carried 
out with a fixed compression ratio of 
5-5, but at each speed and _ throttle 
opening separate tests were made over 
a wide range of air-fuel ratios. In 
every test the ignition was set to 
produce the maximum b.m.e.p. Fig. 4 
shows some sample curves drawn for 
particular speed-throttle combinations, 
where b.m.e.p., ignition advance, and 
specific consumption are plotted 
against a range of air-fuel ratios. In 
all cases each quantity passes through 
a maximum or a minimum point at a 
particular air-fuel ratio. The maximum 
values on the b.m.e.p. curves indicate 
the air-fuel ratio required for maximum 
power, the ignition advance needed 
and the resulting specific consumption 
being read directly from the other 


Ignition B.m.e.p. Spec. Cons. 
Advance Ib/in® Ib b.h.p.-hr. 
B.T.D.C. 
21 0-605 
26 106°3 0-610 
39 75:7 0-075 
21 123-0 0-595 
25 2125 0-620 
21 85-4 0-660 
20 42:1 0-890 
18 142-1 0-530 
14 137-0 0-510 
23 119-3 0-550 
25 08-3 0-045 
12 144:1 0-575 
1] 0-510 
12 133-4 0-505 
lo 84:1 0-600 
2 139-0 0-560 
10 135-0 0-542 
10 134°1 0-562 
14 100°3 0-555 


curves. Similarly the minimum on the 
specific consumption curve indicates 
the air-fuel ratio required for maxi- 
mum economy, and the corresponding 
values of b.m.e.p. and ignition can be 
read. The curves of Fig. 4 are typical 
of all those drawn, the general ten- 
dency being as follows: At a very rich 
mixture, the b.m.e.p. is low, specific 
consumption high, and the ignition 
fairly well advanced. At an air-fuel 
ratio in the region of 12 (but this figure 
can vary between 10 and 13), the 
maximum b.m.e.p. is obtained with 
the ignition at very nearly the mini- 
mum angle of advance. As the mixture 
is further weakened the b.m.e.p. 
decreases but the specific consumpuon 
decreases also to a minimum value 
(maximum economy) at an air-fuel 
ratio between 14 and 16, and the angle 
of ignition advance increases rapidly. 
Further weakening of the mixture 
produces further decrease in 
b.m.e.p. but the specific consumption 
begins to rise again. 


TABLE IV. COMPRESSION RATIO 7:8 
MAXIMUM ECONOMY CONDITIONS 


Speed Throttle Air-Fuel 
r.p.m. Opening Ratio 
per cent 
3000 100 16:5 

60 16-4 
40 15-6 
2500 100 16-0 
60 16:7 
40 15-7 
20 
2000 100 16-0 
60 165 
4U0 16°3 
20 14:8 
1500 100 15-0 
60 15-0 
40 17-0 
20 152 
1000 100 14:5 
60 14:5 
40 13-2 
20 15:2 


Ignition B.m.e.p. Spec. Cons. 

Advance Ib in? Ib b.h.p.-hr. 

B.T.D.C. 
41 93:1 0-515 
43 87:2 0-520 
51 0-570 
29 109-0 0-480 
39 90-2 0-490 
38 77-0 0-515 
44 35-1 0-760 
27 127-2 0-425 
27 119-5 0-440 
37 102-0 0-470 
37 58:0 0-575 
18 128-0 0-475 
14 125'5 0-465 
33 109-1 0465 
30 0-515 
20 125-0 0-460 
16 125:3 0-460 
14 127-0 0-515 
26 915 0-520 
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Table IL has been compiled from a 
large number of curves similar to those 
of Fig. 4 and values of b.m.e.p., igni- 
tion advance, air-fuel ratio, and specific 
consumption are given for maximum 
power and maximum economy condi- 
tions over the entire range of speeds 
and throttle openings. Figs. 5 and 6 
show graphically the consumption 
loops obtained when the engine is 
operated under maximum power and 
maximum economy conditions, respec- 
tively. The maximum b.m.e.p. line of 
Fig. 5 (maximum power) is, of course, 
higher than that of Fig. 6 (maximum 
economy) but both lines are higher 
than the maximum torque line of 
Fig. 2. Again, whereas the consump- 
tion loops of Fig. 6 are lower in value 
than those of Fig. 5, both sets of loops 
show a_ considerable improvement 
economicaily on Fig. 2. This test 
shows quite clearly the potentialities of 
being able to control the ignition 
setting and mixture strength to the 
optimum values throughout the work- 
ing range of the engine. 

Table II indicates that neither air- 
fuel ratio nor ignition advance is 
required to vary according to any 
recognizable laws, but some general 
conclusions may be drawn if both 


quantities are averaged for each speed. 
Figs. 7 and 8 show these average quan- 
tities plotted against speed for both 
power 


maximum and maximum 
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economy condi- 
tions. Fig. 7 shows 
the variation in 
mixture strength 
required from the 
carburettor, and 
Fig. 8 the require- 
ments of an auto- 
matic advance 
‘ mechanism. Also 
plotted on Figs. 7 


and 8 are the 
average values of 
mixture at 


each speed as 
supplied by the 


carburettor in the 
first test and the 
power, compression constant value of 


ignition setting 
used. It is evident 
that better economy would have been 


obtained in the first test with an 
ignition advance of about 30deg 
and a somewhat weaker mixture. 
The curves also indicate that both 
ignition control devices, mentioned 
earlier, could be designed and 


used in conjunction with each other to 
provide automatically the correct 
ignition settings between the extremes 
of the maximum economy and maxi- 
mum power curves of Fig. 8. 

An exploratory test was then made at 
2,000 r.p.m. and 100 per cent throttle 
opening to find, by successive trial and 
error, the best combination of com- 
pression ratio, mixture strength and 
ignition advance to produce the 
absolute minimum specific consump- 
tion. This compression ratio was found 
to be 7-8 to 1. At higher compression 
ratios, although a greater power output 
was obtainable, it was found that the 
specific consumption was higher. It 
should be noted that at these high com- 
pression ratios, both enrichment of the 
mixture and ignition advance were 
limited by the onset of detonation, and 
consequently any increase in compres- 
sion ratio had to be compensated by 
retarding the ignition or weakening the 
mixture strength. 

Using the compression ratio of 7:8 
a similar series of tests was made, as 
recorded above for a 5-5 compression 
ratio. Typical curves of b.me.p., 
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ignition advance and specific consump- 
tion are plotted in Fig. 9 for particular 
speed-throttle combinations. Readings 
from all these curves of the b.m.e.p., 
ignition advance, mixture strength, and 
specific consumption have been tabu- 
lated in Tables III and IV for both 
maximum power and maximum 
economy conditions. Each group of 
figures was used to draw diagrams of 
b.m.e.p. against speed, showing the 
consumption loops. Fig. 10 is the 
diagram for maximum power, and 
Fig. 11 that for maximum economy. 

Fig. 11 shows the minimum specific 
consumption to be 0-425 lb/b.h.p.-hr, 
corresponding to a _ brake thermal 
efficiency of 30-7 per cent. This value 
may be taken to represent the highest 
possible thermal efficiency for the par- 
ticular fuel and design of engine and 
combustion chamber under test. It is 
of interest to note that even when 
operating the engine under maximum 
economy conditions with a compres- 
sion ratio of 7-8 (Fig. 11), the maxi- 
mum torque line is higher than for 
maximum power conditions at a com- 
pression ratio of 5-5 (Fig. 5). For maxi- 
mum power conditions, compression 
ratio 7-8 (Fig. 10), the maximum 
torque line is considerably higher than 
for the optimum compression ratio 
with fixed mixture and ignition settings 
(Fig. 3). 

Table III indicates that, contrary to 
the previous case, the air-fuel ratio, 
over the entire range of speed and 
throttle openings, requires to be nearly 
constant at a value of about 12 to 1 
for maximum power and of 16 to 1 
for maximum economy. The ignition 
advance, however, still shows some 
random variations, and in Fig. 12 
average ignition settings are plotted 
for each speed corresponding to Fig. 8 
for the lower compression ratio. It can 
be seen that 11 deg less advance at 
1,000 r.p.m. and 14 deg at 3,000 r.p.m. 
are required, but the same kind of 
variation with engine speed and mani- 
fold depression is required as was the 
case with the lower compression ratio. 


Conclusions 
It follows that raising the compres- 
sion ratio to 7-8 and resetting the mix- 
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ture and ignition controls, is desirable 
from both the power output and the 
economy points of view: Where con- 
ditions are set for maximum economy, 
there still exists a 5 per cent gain in 
power output over the maximum 
power conditions at the lower com- 
pression ratio. At half full power at 
2,000 r.p.m. the specific consumption 
is 0-54 (Fig. 11) corresponding to a 
brake thermal efficiency of 24-1 per 
cent, compared with a specific con- 
sumption of 1-05 or 12-4 per cent 
efficiency when giving the same power 
output at 2,000r.p.m. the initial 
test (Fig. 2). At smaller throttle 
openings the position becomes even 
more favourable. 

A comparison of Figs. 1 and 2 
shows that the consumption loops 
obtainable with the single-cylinder 
Ricardo engine are very similar in 
shape to those given by a standard 
multi-cylinder automobile engine, and 
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consequently the conclusions arrived 
at in this investigation may be applied, 
quite accurately, to high-speed multi- 
cylinder engines. The inherent falling- 
off in brake thermal efficiency at lower 
throttle openings may be checked quite 
substantially. First, the best overall 
compression ratio to suit the fuel must 
be chosen, and it is seen that there is 
little to gain by fitting a mechanism to 
vary the compression ratio for different 
operating conditions. Then the igni- 
tion must be carefully set, and the 
automatic control devices must be 
designed to suit the particular engine 
and carburettor in question, and must 
follow curves similar to those in Fig. 
12. One standard automatic control 
will not suit all engines and _ fuels. 
Finally, carburettor design must be 
improved to provide automatically a 
reliably constant mixture strength over 
the entire working range. The correct 
combination of settings is, of course, 


essential; for example, increasing the 
compression ratio with a rich mixture 
or the spark over-advanced would 
produce pinking and detonation, 
which would be deleterious as well as 
uneconomical. “The ignition settings 
suggested should not impair cold start- 
ing, where, as previously stated, the 
carburettor must provide an extremely 
rich mixture. 

None of the requirements mentioned 
is difficult to meet in practice, and in 
the authors’ opinion, a considerable 
improvement in the fuel economy of 
present-day engines is still possible. 
The work described above was carried 
out in the laboratories of Queen Mary 
College (University of London). 
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Direct-Reading Low-Range Liquid 
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May 25, 1951, p. 619. 


LOW phenomena are discussed in 
an article in German entitled 
“Flow Phenomena in the Combustion 
Chambers of Diesel Engines,” by H. 
Treibnigg, published in the October 
1952 issue of M.T.Z. The paper deals 
with a mathematical investigation into 
flow phenomena in the combustion 
chamber of a direct injection diesel 
engine, and gives an account of tests 
with models. 

The case of a piston head having a 
central cylindrical recess is considered. 
In the part of the cylinder above this 
recess, the degree of compression is 
smaller than that in the outer ring 
above the crown, and during the com- 
pression and expansion strokes, con- 
tinuous balancing of pressure occurs 
between these regions, with 
resultant flow processes taking place. 
Employing certain simplifying assump- 
tions, the mathematical procedure is 


O provide information on the heat- 
ing of P.S.V.s in sub-zero climates, 
an investigation was undertaken’ by 
Smith’s Motor Accessories Ltd., using 
a “mobile laboratory ” consisting of a 
37-seater Duple coach body mounted 
on a Leyland Royal Tiger chassis and 
fitted with various types of heater with 
controls which allowed tests of inde- 


pendent systems to be made. Some 
utilized hot water from the engine 
system, while others were of the 


“combustion ” type deriving heat from 
fuel oil. Both laboratory tests on the 
German wind-jet stand of Suddeutsche 
Kulerfabrik at Stuttgart, and road tests 
in the Austrian Alps were made, the 
latter being in atmospheres down to 
5 deg F, and at altitudes up to 6,000 ft. 
A description of the equipment and 


FLOW IN DIESEL COMBUSTION 


said to offer a rapid means of deter- 
mining the main factors affecting flow 
speed in the cylindrical transitional 
cross section which varies by reason 
of the piston movement. Equations are 
derived, and their numerical evaluation 
is explained by means of an example. 
Graphs indicate the effects of varying 
several factors, so as to cover all cases 
coming within the practical range. 
Flow tests were carried out on a 
model cylinder of 200mm _ diameter 
arranged horizontally and sectioned so 
that it was open at the top. A crank 
mechanism actuated the piston, and the 
cylinder and piston heads, as well as 
stroke: bore compression ratios, could 
be changed readily. Water is used as 
the fluid, and the three dimensional 
flow conditions in actual cylinders were 
reduced to two dimensional flow. 
Powdered aluminium was used to make 
the flow processes visible, while the 
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use of water instead of air permitted 
very low piston speeds hence 
visual observation and photographic 
reproduction of the flow phenomena. 
A number of piston head shapes were 
investigated by the taking of cine- 
matograph films and single photo- 
graphs. Detailed explanations of these 
illustrations are given. 

Results indicate that, where the 
cylinder and piston head shapes pro- 
duce strong flow and large displace- 
ments of the fluid, these flow pheno- 
mena are local. In order to exploit 
this fully, fuel should be injected in 
these localities and the speed of the 
incoming fuel particles should be low 
enough for them to be taken up by the 
flow instead of breaking through it. 
Advantages are also to be gained from 
the use of combustion chambers of 


simple shape. (M.I.R.A. Abstract No. 
6142.) 


COACH HEATING EXPERIMENTS 


tentative results of the tests are given 
in an article in Motor Body, August, 
1952. The tests indicated that heating 
by fresh air, either entirely or in part, 
is essential if misting and condensation 
on the interior face of the windows and 
windscreen is to be avoided. With a 
full load of passengers and with 20 deg 
of frost, a minimum of 400 ft’/min of 
fresh air is desirable. The front face 
or external wall of the coach, imme- 
diately below the windscreen, was 
found particularly suitable for the air 
intake. For even distribution of air 
temperature, the use of two, or prefer- 
ably four, heaters distributed fore and 
aft is desirable if elaborate ducting 
systems and powerful air-circulating 


equipment are to be avoided. 
The heat loss from the coach, 30 ft 


long by S8ft wide, was found to be 
approximately 18 B.Th.U/min/deg F 
temperature different between inside 
and outside. ‘To cope with 20 deg of 
frost, the temperature differential 
should be 50 deg F, while for 32 deg it 
should be 60deg F. This would 
require a heater input of 78,000 or 
94,000 B.Th.U/hr respectively for an 
empty coach, though rather less when 
full of passengers, It is shown that the 
heat available from the engine cooling 
water is quite inadequate during low- 
throttle or down-hill driving. In these 
cases boosting by a “ combustion” 
type heater was found necessary, and if 
this is used to heat the cooling water 
there is available the added advantage 
of a means of rapid warming up. 
(M.1.R.A. Abstract No. 6052.) 
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RECENT PUBLICATIONS 


Brief Reviews of Current Technical Books 


Servicing Guide to British 
Motor Vehicles 
Volume II 


By N. McHattie, A.M.I.Mech.E., 
SAE 


PUBLISHING Co. 
Stamford Street, 
193 pp. Price 


THE TRADER 
Dorset House, 
S.E.1. 11 8j. 


London, 
42s. 
This volume of the “ Servicing Guide to 

British Motor Vehicles” contains infor- 

mation on 1951 and 1952 models. ‘To 

meet the demand for specialized servicing 
information as quickly as possible on new 
models, this volume has been produced 
on a smaller scale than Volume I. It is 
divided into three sections, for cars, com- 
mercial vehicles and tractors. In each 
section the various makes are arranged 
alphabetically. Such popular and interest- 
ing models as the Austin “7” and 

Somerset, the Ford Consul and Zephyr, 

the Jaguar XK 120 and Mark VII, the 

“big” Bedford and the new Fordson 

Major tractor are included. 

The data sheets which comprise this 
volume are arranged in exactly the same 
way as those in the first volume. They 
follow the same standardized layout, with 
secuonal arrangement drawings of the 
principal components, sketches and tabu 
lated data in a uniform style. Details of 
servicing operations, with stress laid on 
unusual features of design, are given in 
telegraphic style in the text. Stout thumb- 
indexed divider cards carry alphabetical 
lists of the contents of each section. 

This publication is, of course, primarily 
intended for the information of trade 
repairers and service men. It should also 
appeal to students of design, since it 
affords a ready means for comparing a 
wide variety of designs. Since it is 
intended for use as a reference book, the 
volume has been produced to withstand 
wear and tear. It is bound in stout board 
covers finished in a special cloth that is 
impervious to grease and water. The 
strongest available paper has been used. 

The information is presented in’ the 
most effective possible way. An introduc 
tion explains the system on which the 
information is presented, an illustrated 
glossary explains the terminology used 
throughout, and there is a list of alter- 
native part names. An appendix gives 
a number of useful conversion tables for 
British, Continental and American units, 
along with other tabulated information of 
a general character. 


Superchargers for Internal 
Combustion Engines 

(Ladeeinrichtungen fur 
Verbrennungs Motoren) 


By Dr.-Ing. Bruno Eckert. 

Stuttgart: PRANKH'SCHE VERLAGSHAND- 

LUNG. 8} « 11). 63 pp. Price DM 13.2 

(1 DM= Is. 8d.). 

The desire for increased specific output 
makes the use of superchargers increas- 
ingly popular, yet although a considerable 
number of papers were published on the 
performance of various blower types and 
the performance of supercharged engines, 
no concise text dealing with the perform- 
ance of blowers, their size determination, 
matching of blowers and engine and their 


effect on engine performance was hitherto 
available. ‘The present book written by 
a member of the Research Institute for 
Automobiles and Automobile Engines 
(FKFS) at the ‘Technical High School in 
Stuttgart fills the gap in a most effective 
manner. After dealing briefly with the 
advantages and limits of supercharging, 
the author turns to basic considerations 
of compression with particular reference 
to the important pressure-density-tem- 
perature ratios relations. Following. this, 
the air throughput of four and two stroke 
engines is considered. 

Having dealt with the 
determining the’ blower performance 
requirements, the author deals in detail 
with non-dimensional factors of import- 
ance for comparison and selection of suit- 
able blowers. Here the chart of blower 
performance data plotted on the basis of 
discharge, pressure and throttling coeffi- 
cients is particularly useful. The next 
chapter deals with the performance and 
size determinations of positive displace- 
ment blowers of the reciprocating type, as 
well as rotary units including Zoller, 
Lysholm and Roots designs. In every case, 
the performance considerations are fol- 
lowed by an example of size determin- 
ations 

Some twenty-two pages are devoted to 
the performance and design of centrifugal 
and axial blowers. Starting with the equa- 
tion of continuity and Euler’s equation, 
the author proceeds to deal in considerable 
detail with the effect of blade numbers 
and shape as well as diffusor design on 
blower performance, this being followed 


main factors 
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by a detailed example of rotor size and 
blade shape determination. The axial flow 
blower is dealt with in a_ similarly 
thorough manner embracing the _ basic 
theoretical considerations and concluding 
with a detailed example of size and blade 
data determinations. Here the perform- 
ance of cascade of blades is based on 
earlier theoretical considerations due to 
Weinig, but the use of actual cascade 
performance data as for example deter- 
mined by rig tests and published by 
N.G.T.E. should give more reliable 
results, particularly since the use of 
Weinig angle correction factors tends to 
give unduly high blade angle values at 
the root. This should not, however, 
detract from the value of the basic con- 
siderations, which in conjunction with the 
data published by Keller and Koffman 
should be also of value to fan designers. 

The matching of blower delivery 
characteristics with engine air require- 
ment is considered next, again, on the 
basis of worked out examples. The last 
fourteen pages are devoted to the exhaust 
driven turbo-charger. Here the matching 
of blower power demands with turbine 
output is considered in a manner which 
satisfies both theoretical and_ practical 
requirements. This is followed by 
chapters dealing with performance and 
size determination of impulse and reaction 
turbines, and here again, examples of size 
determinations are given. The concluding 
chapter deals with the basic performance 
of the Buchi system of turbo charging. 
The book includes eighty illustrations and 
six tables. 

The clear and concise manner in which 
the generally complex matter is treated, 
augmented by numerous examples of size 
determinations makes this book eminently 
suitable to both students and practising 
engineers who will appreciate its imme- 
diate utility. Because of this, it will be 
a most valuable addition to the library of 
firms or individuals who have to deal with 
engine supercharging. 


Metal Industry Handbook and 
Directory 1952 


London: Louris CassiER Company LTb., 
for Metal Industry, Dorset House, 
Stamford Street, London, S.E.1. 9 » 6. 
448 pp. ; 
This Handbook and Directory, now in 

its 41st year of publication, is an indispen- 

sable reference work for those engaged 
in the production or the use of all non- 
ferrous metals. It has long been recog- 
nized as an invaluable source of infor- 
mation and reliable data. The work 
divided into four sections: general pro- 
perties of metals and alloys; general data 
and tables; electro-plating; the 
directory. 

Official British specifications for non- 
ferrous alloys have been brought up-to- 
date, and the section devoted to pro- 
prietary alloys has been completely 
revised. The directory for buyers has 
been greatly enlarged in order to facilitate 
the task of finding suppliers of plant for, 
and products of, the non-ferrous metals 
industry. This publication is available 
only with the weekly journal Metal 
Industry at a combined subscription of 
£3 Ss. Od. per annum. 


4 


APRIL 1953 


AUTOMOBILE 
ENGINEER 


GAS CARBURIZING 


Methods Employed by The Rover Co. Ltd. for 


ESPITE the many advantages to 
be gained from the use of gas 
carburizing in appropriate appli- 
cations, there is still in many quarters 
a hesitancy to adopt the process. 
Admittedly, considerable capital out- 
lay is entailed for the installation of 
gas carburizing equipment, but the 
benefits to be gained are such that 
there is no doubt that this expenditure 
will often lead to considerable produc- 
tion economies for equal, and more 
probably, an improved standard of 
work. This has been fully proved by 
The Rover Co. Ltd. 

Of all the transmission components 
in a motor vehicle, the crown wheel 
and pinion are subject to the most 
arduous duties. Every aspect of their 
production must be closely controlled 
if they are to give satisfactory service. 
Scrupulous mechanical accuracy in the 
production of these components is a 
fundamental of satisfactory perform- 
ance, and the heat-treatment carried 
out on these parts is of equal import- 
ance. It must produce a case of the 
correct hardness, depth and composi- 
tion, and at the same time distortion 
must be reduced to the minimum 
possible amount. The experience of 
The Rover Co. Ltd. in treating crown 
wheels and pinions is that gas carbur- 
izing gives more constant results in 
these respects and is also more 
economical than the pack hardening 
that was previously employed. 

Before the equipment and the tech- 


Crown Wheels and Pinions 


Wild-Barfield gas carburising plant at the works of The Rover Co. Ltd. A charge of bevel 
pinions is being withdrawn from the retort 


nique employed are discussed, brief 
mention may be made of procedures 
prior to the carburizing and hardening 
operations. To begin with, the forgings 
from which the crown wheels and 
pinions are produced are themselves 
produced from. steel billets that have 


Loading a retort with crown wheels. The gas preparation piant is shown in the left back- 
ground 


inspection — for 
chemical analysis, mechanical pro- 
pertics and homogeneity. They are 
made with generous machining allow- 
ances, and before any machining is 
carried out they are given a_ cyclic 
annealing that not only relieves all 
forging stresses but also produces the 
optimum structure for gear cutting. 


passed rigorous 


Gas carburizing equipment 


When the Company decided to adopt 
the gas carburizing process, an exhaus- 
tive study was made of the various 
equipments that were available, and 
finally the prepared town’s gas carbur- 
izing equipment manufactured — by 
Wild-Barfield Electric Furnaces Ltd., 
Elecfurn Works, Watford By-Pass, 
Watford, Herts, was chosen as the 
most suitable for the desired purpose. 

‘Town gas as supplied from the mains 
is not suitable as a carburizing medium. 
The prime carburizing constituents of 
raw town gas, methane and carbon 
monoxide, are ideal since they do not 
leave a hard deposit on the surface of 
the steel at temperature, but there are 
other constituents that make town gas 
in its raw state unsuitable as a carbur- 


izing medium. ‘They are carbon 
dioxide, oxygen, water vapour and 
small amounts of organic sulphur 


compounds. It is therefore necessary 
to pass the gas through a preparation 
unit before using it for carburizing. 
The preparation unit is, of course, an 
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Rotary hearth hardening furnace for crown wheels and bevel pinions 


essential part of the Wild-Barfield 
prepared town’s gas carburizing equip- 
ment. In addition to the preparation 
unit, the Rover equipment also 
includes a Holmes-Maxted catalytic 


sulphur removal plant, through which 
the gas from the mains is passed before 
is passes through the preparation unit. 


The sulphur removal plant reduces 
the concentration of organic sulphur 
compounds from an average of 25 
grammes to three grammes per 100 
cubic feet. 

From the sulphur removal plant, 
the gas is fed through an oil filter and 
a flow-meter to special catalyst 
furnace. “win thermo-couples — are 
fitted to the catalyst’ furnace, one 
registering the temperature of the 
heating elements, 960 deg C, and the 
other the temperature of the catalyst 
retort, 925-935deg C. From. the 
catalyst retort, the gas passes through 
an air cooler and thence to a silica gel 
drier. ‘The average composition of the 
gas before passage through the prepar- 
ation plant is: 

Carbon dioxide 

Heavy hydrocarbons 

Oxygen 

Carbon monoxide 

Hydrogen 

Methane 

Nitrogen 


3-7 per cent 
2-8 per cent 
0-9 per cent 
22-5 per cent 
46-4 per cent 
15-1 per cent 
8-6 per cent 
Of these constituents, the carbon 
dioxide, heavy hydrocarbons and 
oxygen are deleterious so far as car- 
burizing is concerned, therefore the 
function of the preparation plant is to 
remove them. ‘The percentages of 
these constituents after preparation 
are : 

Carbon dioxide 

Heavy hydrocarbons 

Oxygen 
Because of the i 
composition, equipment for checking 
it has been installed in the carburizing 
section. One check is carried out in 


the morning and one in the afternoon. 

The carburizing furnace has a 
chamber 36in diameter by 78 in deep 
to take a retort 24in diameter by 48 in 
deep. Considerable experimentation 
was carried out before the actual car- 
burizing conditions were established. 
Incidentally, there are differences 
between the treatment for crown 
wheels and that for pinions. 

As can be seen from one of the 
illustrations, the crown wheels are 
loaded on special charge carriers; 75 
wheels make up one charge. The 
charge is then loaded into a retort, 
which is purged to expel all oxygen 
before the retort and its load are 
transferred to the carburizing furnace. 
Carburizing is effected at 940 deg C, 
but the introduction of the cold retort 
into the furnace reduces the furnace 
temperature to about 700deg C. A 
period of from one to one and three- 
quarter hours is necessary to bring the 
furnace up to the control temperature. 
During this period the prepared gas is 
introduced to the furnace at the rate of 
70 cubic feet per hour. When the 
control temperature is reached, the gas 
flow is increased to 240 cubic feet per 
hour and active carburization is carried 
on for 2} hours. 

During the active carburization 
period, carbon is fed into the steel as 
fast as it can be absorbed. At the end 
of the active carburization — period, 
there is a diffusion period to allow the 
absorbed carbon to be diffused into 
the steel. Normal practice for the 
diffusion period is to close the gas 
inlet and outlet valves to allow the 
gas in the retort to remain static. For 
crown wheel treatment, The Rover Co. 
Ltd. have found it advisable to main- 
tain a flow of gas at 50 cubic feet per 
hour throughout the diffusion period. 

A uniform distribution of gas 
throughout the charge is essential. For 
crown wheels this is obtained by means 
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of eight distribution tubes round the 
walls of the retort and a central dis- 
tribution vent. Three test pieces, one 
at the top, one midway and one at the 
bottom, are included with every charge. 
The radial positions of the test pieces 
are varied for each charge; that is, in 
one charge, the top test piece may be 
to one side of the retort, while the 
bottom one is at the other side and the 
centre one is in the middle; with the 
succeeding charge, the test pieces may 
be arranged with the top and bottom 
towards the middle and the central one 
to one side. 

At the end of the one hour diffusion 
period, the retort is removed from the 
carburizing chamber to a_ cooling 
chamber. Finally the retort is taken 
to the unloading pit, but unloading is 
not effected until the temperature has 
fallen below 100 deg. As soon as the 
charge is unloaded, the test pieces are 
delivered io the metallurgical labora- 
tory for complete tests before any 
further treatment is carried out on the 
crown wheels comprising the charge. 

Bevel pinions are treated at the rate 
of 180 per charge. The method of 
loading the carrier can be seen in one 
of the illustrations. As with the crown 
wheels, test pieces are included with 
every charge. After being charged, 
the retort is purged and is then trans- 
ferred to the carburizing chamber 
where the period to bring the work up 
to the control temperature, 940 deg C, 
is the same as for the crown wheels. 
Active carburizing extends over a 
period of 2) hours, against the 2} hours 
for the crown wheels, and the gas flow 
is at 240 cubic feet per hour. The 
diffusion period lasts one hour, but for 
the bevel pinions the gas flow ceases 
at the end of the active carburization 
period. Another difference between the 
methods for crown wheels and_ the 
bevel pinions is that for the pinions, gas 
distribution is completely effected by 
the eight tubes round the wall of the 
retort, the centre vent being 
stopped-off. 

Hardening is effected in a Gibbons, 
Wild-Barfield rotary hearth furnace. 
Incidentally, this furnace does not 
have a controlled atmosphere. Passage 
through the furnace takes 43 to 45 
minutes, in which period the work is 
brought to 800-810 deg C. The crown 
wheels are quenched in a Gleason 
press, with Vaughan’s No. 2 oil as the 
quenching medium. The temperature 
of the quenching medium is controlled 
to 55-65deg C. Pinions are tank 
quenched in the same oil maintained 
at the same temperature. To complete 
the treatment the components are 
tempered at 160 deg C for one hour 
and are then shot peened. A nominal 
case depth of 0-040 in is specified with 
a maximum of 0-045 in and a minimum 
of 0-037 in. Specified Rockwell hard- 
ness on the C scale is 58-60 for crown 
wheels and 60-62 for the bevel pinions. 

There is general agreement that 
metallurgically the product from gas 
carburizing is of a more uniform and 
a higher quality than was obtainable 
when pack carburizing was employed. 


— 
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For components such as crown wheels 
and bevel pinions, The Rover Co. Ltd. 
consider this question of quality to be 
the sole criterion. But with the 
improved quality that is possible with 
the very close control of conditions 
that is a feature of gas carburizing, 
there have also been substantial pro- 
duction economies. For example, the 
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labour charges for loading and luting 
pack-hardening boxes are very much 
greater than those for loading the 
carriers for gas carburizing. A further 
advantage is that the time required 
to produce a given case is very much 
less with gas carburizing. When pack 
hardening is employed the actual car- 
burizing time is in the order of seven 
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hours against 2} hours for gas carbur- 
izing. There is, therefore, a decided 


advantage in fuel costs, and a given 
output can be handled in a smaller 
plant. It is also almost certain that the 
charges for the component carriers for 
gas carburizing will be appreciably 
less than the charges for hardening 
boxes for the same volume of work. 


O overcome some of _ the 
disadvantages associated with 
mechanical clutch actuation, the 
Lockheed Hydraulic Brake Co. Ltd., 
of Leamington Spa, have introduced a 
new hydraulic clutch operating unit 
with a flexible pipe as the only connec- 
tion between the pedal and the clutch. 
Of recent years, much progress has 
been made in the reduction of noise in 
motor vehicles. As a result, rattles 
emanating from components such as 
the clutch controls are all the more 
annoying because of the absence of 
other noises to mask them. In addition, 
these controls have an_ increased 
tendency to rattle owing to the greater 
flexibility of modern engine mountings. 
Moreover, unless some form of positive 
tie or a compensating device is incor- 
porated to prevent or otherwise obviate 
the effects of longitudinal motion of 
the engine relative to the frame, trouble 
may be experienced with clutch judder 
when mechanical controls are fitted. 

With the new Lockheed control, the 
clutch pedal operates a _ hydraulic 
master cylinder which, together with 
the brake master cylinder, is incorpor- 
ated in a single casting. Pressure on 
the pedal forces the fluid through the 
flexible pipe to a small slave cylinder 
that operates the clutch release mech- 
anism. The very low friction of the 
system and the adoption of suitable 
piston areas has resulted in a light and 
positive clutch pedal operation. Main- 
tenance is reduced to a minimum, since 
the hydraulic system is completely 
enclosed and self-lubricated, so that 
there are no lubrication points in in- 
accessible parts of the chassis. 

In the casting that forms the body 
of the master cylinder unit, the lower 
part of the hydraulic reservoir is 
divided into two compartments. Thus, 
in the event of a leak occurring in 
either the brake or the clutch system, 
there is still enough fluid left for oper- 
ation of the unaffected circuit. This 
reservoir, which is immediately above 
the two cylinders, is served by a filler 
cap incorporated in the cast aluminium 
cover that is secured on top of it by 
four } in diameter set screws. 

The plunger is a running fit in the 
cylinder, and is about 2 in long. Round 
it is an annular space approximately 
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The New Lockheed Unit 


1x in long. A seal is retained in posi- 
tion by an integral collar, near the outer 
end of the plunger, in the base of this 
space. A sin diameter hole drilled 
through the cylinder wall from the 


The clutch_unit 


reservoir is at all times in communica- 
tion with this space for bleeding pur- 
poses. This arrangement has the 
additional advantage that the fluid seal 
at the rear does not work under pres- 
sure and there are practically no wear 
or leakage problems. 

The cup washer is held against the 
head of the plunger by a compression 
spring seating in a dished steel disc; 
the other end of the spring bears 
against the end of the cylinder casting. 
When the clutch pedal is released, the 
cup washer is just clear of a small 
recuperator port that communicates 
between the working part of the 


CONTROL 


cylinder and the reservoir. Not only 
does this permit the return of oil 
which may have leaked past the 
plunger cup washer, but it also allows 
for expansion and contraction. Holes 
for bleeding are drilled parallel to the 
axis of the plunger between its front 
face and the annular groove. The 
brake master cylinder arrangement is 
similar to that of the clutch operating 
cylinder, but a check valve is incorpor- 
ated in the outlet to ensure that fluid 
cannot drain back from the brake pipe 
lines through the cylinder to the 
reservoir during the bleeding operation. 

A single pipe line connects the 
master and slave cylinders. The union 
to which this pipe is fitted is screwed 
into the lower tapped hole in the slave 
cylinder. As can be seen in the illus- 
tration, the upper tapped hole carries 
a bleed screw. The cylinder casting is 
flanged for two ;%. in diameter bolts by 
means of which it is mounted on the 
chassis. The plunger is a running fit 
in the cylinder, but it is only about j in 
long. A cup washer seats on the inner 
face of the plunger. When in operation, 
it is retained in position by hydraulic 
pressure, and when released, by a 
spring loaded stop between it and the 
closed end of the cylinder. The return 
action is, of course, effected by the 
clutch springs. 


| 

| 


Section B-B 


The clutch and brake cylinders are incorporated side by side in the one master unit 
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STRUCTURAL DESIGN 


Part II: 


The Front End Structure 


By T. K. Garrett, A.M.I.Mech.E., A.F.R.Ae.S. 


Continued from page 111. 

N the earlier article entitled ‘Automobile Dynamic 
Loads’’, two cases are given that are likely to be critical 
at the front end. They are Case 1, hitting a bump while 

3904 


braking, and Case 2, cornering. At the front R 2X45 


434 lb. The loads for these two cases are : 
Case 1 
Wy \ 
2B J 
«x0: 743 ) 


tan 


15{ar(1. 
154 3x434(1 
2750 Ib 

RG tan 6+1)4 


Vertical 


2060 27 | 
Wy) 

2B f 
2060 * 27 | 

| 


Rearward 


15{ 434(3 0-743 1) 


2640 Ib 


Lateral 
Case 2 

Vertical Cos 
sin ¢ 


COS 


2B 


0-407 9°208X 


1-5 2060 

1690 Ib 

1:5 pW cos 

1-5 2060 0-208 
642 Ib 


1-5 cos 


Rearward 


Lateral 
O8 


15X2 2000%)) 4 445 


1440 lb. 


These loads are summarized in Fig. 20. It must be noted 
that the effect of brake torque in Case | is not included in 
that diagram; however, it must be taken into account and 
the brake manufacturers should be consulted to find out 
what is the maximum possible torque. 
this article, it will be calculated from the following con- 
siderations: — 

Retardation force due to braking Ig 
Therefore p=10 


5in 


LL3in 


Fig. 21. The geometry of the front suspension system 


10°75in 


For the purpose of 


Front end vertical reaction . 
under braking conditions 45 oR 


797 |b wheel 
797 |b 

11-25 in 

795 11:25 
8950 lb-in. 

With the brake 
torque treated 
separately in this 
manner, all the 
drag loads, as well 

as vertical 
loads, may be con- 
sidered as acting 
through the wheel 
centre. Only the 
side loads are act- 
ing at the point of 
contact between 


Since » = 1-0, the drag load 
Tyre rolling radius 
Brake torque 


2750Ib {690 Ib 


642 Ib 
Case 2 


2640Ib 
Case | 


Fig. 20, The loads applied at each front wheel 


the tyre and the ground. 

Next, the loads to the four wishbone bearings must be 
estimated from the geometry of the front suspension system, 
Fig. 21. For the following calculations it is assumed that the 
upper wishbone bearings are spaced 5 in apart, and the 
distance between the lower pair is 8} in. 


Case 1 
Loads in the transverse vertical plane 
Moments about A for vertical component of spring and bump 
stop reaction 
2750 & 10°75 
55 
Horizontal component 
5370 
sin 80 
Moments about outer bearing for inner bearing vertical 
reaction 
5370 «5:25 
10-75 2620 Ib, pair 
Differential horizontal loads at outer bearings due to offset 
of wheel centre 
2750 X3 
15 


5370 Ib 


x cos 80 — 946 lb reacted at A 


-1100 Ib. 


Drag Loads 

It will be assumed that these loads may be applied with 
the wheel either at full bump when the upper wishbone 
arm bearing will take most, or at normal laden position in 
which a large proportion will be reacted by the lower wishbone. 
At full bump, the proportion of the drag load reacted by the 
top bearings is 6°75 7:'52640= 2480 lb pair, and the 
differential load due to the offset of the wheel from the inner 
bearing is (248010) 54960 1b. At the normal laden 
position the proportion to the lower bearings is 3°75/7:5X 
2640- 1320 1b pair, and the differential load is 1320 
13-75/8:5 lb. 


Brake torque 
Differential load due to brake torque on outer wishbone 
bearings 
8950 _ 1200 Ib 
75 
Differential loads to upper wishbone inner bearings 


120010 1 
; 2 


152 
() 
Z 
7J 
| 
+ | 
| Jin 
| 
| 
/ B, 
7 5in 
| 375in 
{Sin | 
A 
|| 
| 
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Differential load to lower wishbone inner bearings 
1200 X 13-75 _ 1940 lb. 
8-5 

It is now necessary to sum the loads at each inner bearing 
and to check that they balance with the applied loads at the 
wheel. Loads directed inwards, upwards, and to the rear 
will be considered as positive. 
Top rear bearing: 


Vertical component 0 

Lateral component 550 | 4960—2400 3110 1b 

Rearward component 1240 1b 
Top front bearing: 

Vertical component 0 

Lateral component = 550—4960 | 2400 —2010 Ib 

Rearward component +1240 1b 
Lower rear bearing: 

Vertical component —1400 Ib 

Lateral component — —473—550 2140 ; 1940 3047 Ib 

Rearward component 660 Ib 
Lower front bearing: 

Vertical component —1400 Ib 

Lateral component —(473 550 2140 | 1940) 

—5103 1b 

Rearward component 660 Ib 
Check on balance against the loads in Fig. 20: 
Vertical —2620-; 5370 2750 Ib 


(error zero) 
Lateral 3110—2010 3047—5103; 946 10 1b 

(error 
The rearward components will not balance because of the 
two different assumptions made with regard to the vertical 
position of the wheel. 


Case 2 
Loads in the transverse vertical plane 
Moments about A for vertical component of the spring and 
bump stop reactions 
1690 10-75 
Horizontal component 
3300 
tan 80 382 Ib 
Moments about outer bearing 
3300 X 5-25 
10-75 1610 lb. 
Differential horizontal loads at outer bearings due to offset 
of wheel centre 
1690 x 3 
15 


3300 lb 


677 Ib. 


Drag loads 

At full bump the proportion of the drag load reacted by 
the top bearings is 6°75.7:'5642 578 1b pair, and the 
differential load due to the offset of the wheel from the inner 
bearing is (578X10)5 -1156lb. At the normal laden 
position, the proportion reacted by the lower bearings is 
3-75/7-5 XK 642 =321 lb pair, and the differential load is 
(321 13-75)/8:5 519 lb. 


Side loads 
Moments about lower bearing for upper bearing reactions 
1440 X7°5 
440 
75 1440 Ib 
Load to each inner bearing 


Moments about upper bearing for lower bearing reaction 
1440 x 15 
88 
7-5 2880 Ib 
Loads to each inner bearing 
1440 lb. 


In all these calculations, it has been assumed that the 
wishbone links are all horizontal. This assumption has been 
made to avoid further complication of the calculations, and 
to make them easier to follow. In practice allowance must 
be made for angularity of the links. 
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Summing the loads, we have : 
Top rear bearing: 


Vertical component 0 

Lateral component 338 1156—720 7741b 

Rearward component t 2891b 
Top front bearing: 

Vertical component 0 

Lateral component 338—1156—720 —1538 Ib 

Rearward component 289 Ib 
Lower rear bearing: 

Vertical component — 805 lb 

Lateral component —291—338 519 1440 ; 13301b 

Rearward component + 1601b 
Lower front bearing: 

Vertical component — 805lb 

Lateral component ~—291—338—519 1440. 292 1b 

Rearward component 1601b 


Checking the balance against the loads in Fig. 20, we have: 
Vertical - —1610 + 3300 1690 lb (error zero) 
Lateral -774—1538 + 1330 +-582 1440 1b (error zero) 
Rearward No balance possible. 

A word of warning is necessary in connection with 
balancing: it is easy to confuse loads with reactions. For 
that reason, when drawing diagrams it is best always to 
use red pencil to mark arrows representing reactions and 
blue pencil for arrows representing loads. It will be noticed 
that the lateral loads are balanced by including the lateral 
component of the spring and bump stop load. At the top 
end, this load is taken by the structure and not by the upper 
pair of bearings. There is one more effect to be super- 
imposed on the system of loads, and that is the steering rod 
reactions. 

This may be done as follows : 


Case 1 
Drag load 2640 Ib 

Moment about swivel pin 2640 X 2:4 6340 Ib-in 
Effective length of steering arm 6-375 in 

Load to steering arm 6340/6:375 995 Ib. 

The steering rod reaction will apply outwardly directed 
loads at the four wishbone bearings ; its effect will be dis- 
tributed between the top and bottom pair in proportion to 
the vertical disposition of the steering rod relative to the 
two pairs of bearings. Moreover, if the rod is not horizontal 
there will be a vertical component to its reaction which will 
be balanced mainly between the road wheel and the steering 
box. By virtue of the geometry of the system only a very 
small proportion of this vertical component will be reacted 
through the wishbone bearings. ‘There may also be a fore 
and aft component. 

Case 2 can be calculated in a similar manner, but the wheel 
will be on lock, with the result that the effective length of 
the steering arm will be different. Since this article is only 
concerned with showing the principle of tracing the path 
of the loads through the structure, the steering reactions 
will be ignored. This will avoid undue complications of the 
calculations. The loads taken to be correct for Cases 1 
and 2 are therefore those summarized in Figs. 22 and 23. 

When the loads have been calculated, the first step is 
to check the bearings and their attachment to the structure 
in the manner already described for the rear end. Next, 
the path of the loads must be traced through the structure. 
The shock absorber, which carries the upper wishbone 
bearings, is mounted on a platform housed in a vertical 
channel and although Figs. 22 and 23 show no vertical 
components on the top bearings, the shock absorber will 
introduce vertical loads and moments. These may be 
determined by experiment with the particular shock 
absorber to be used, or by consultation with the manufacturer. 

There is no very accurate method of estimating the 
stresses in flat plates, and loading normal to the piane of 
a plate should be avoided where possible, owing to the danger 
of fatigue failures arising from high local bending stresses. 
Attachment bolts securing the shock absorber base to the 
platform should be as close as practicable to the vertical 
walls of the channel in which it is housed, and the pressed 
steel spring-seat should be shaped in such a way as to 
reinforce these attachment points. 


154 AUTOMOBILE Aprit 1953 
ENGINEER 
0 Ideally, the estimated and 0 
bolts ought to be added together at 
0 by the 0 
channel sections points. e effec- 
<40/p welded to tive line of action £89 ip 
underside of the of the horizontal 
gio £40, platform in such loads is in the 289 /p 
amannerthatthey plane indicated by 
carry the loads in’ the chain dotted 
bending to the line in the upper 
404) No ip sides. However, diagram of Fig. 3308 160 ip 
— in this case the 24a. These loads ‘ 
660) spring takes up are the drag of 92\ 160 
1400 Ib too much space 24801b, and in- 805Ib 
for this arrange- wardly directed 
1400!b ment to be poss- load of 4530 1b on 805 Ib 
Case! ible. An approxi- _ the rear wall of the Case 2 
mation of the  channelandanout- 
Fig. 22. The loads applied at the inner stresses may be wardly directed Fig. 23. The loads applied at the inner 
wishbone bearings when the wheel hits 4 made by assuming one of 150—550 wishbone bearings when the vehicle is 
bump with the brakes full on that the load is +2480 — 2000Ib cornering at a speed just below that at 
taken to the verti- on the front wall. which skidding occurs 
cal walls by the flat plate in bending and then calculating the From the _prin- 


stress by a method similar to that employed for checking 
the side load stresses in the rear spring attachment bracket. 

So far as the shear attachment between the platform and 
the channel is concerned, Case 1 will be critical. The direct 
lateral shear is 3110—2010~—11001b, while the couple, 
about a vertical axis through the centre of the spindle, due 
to the differential loads at the bearings is 3110 2:5 + 2010 
2:5 12790 lb-in. This couple must be reacted by shear 
in the spot welds to the sides of the vertical channel. These 
sides are 8} in apart so that the shear per side is 12790/8°5 
1500 Ib, add the direct shear of 1100/2: 1500 — 2050 lb. 

Superimposed on this is the effect of the drag load of 
2480 lb acting along a line 8} in from the inner wall of the 
18 s.w.g. channel. The direct shear will have to be taken 
to the inner wall by at least 2480/375 — 7 spot welds, while 
the moment due to the offset must be taken by the spot 
welds on the side walls of the channel. This load, of 
2480 *8-5/8-5, added to the 2050 lb gives a total of 4530 Ib, 
and at least 13 spot welds are needed. Although the vertical 
load will be relatively small, it may nevertheless be necessary 
to incorporate additional spot welds to carry it in shear to 
the walls of the channel. 

The channel itself must be checked as a beam loaded in 
two planes. That is to say, its modulus of section about its 
two major axes must be calculated, and the bending stresses 


(a) (c) 


Fig. 24. A diagrammatic illustration of the vertical channel carrying 
the front suspension loads 


ciple of moments, it follows that at the top of the channel 
the shear reactions are % of the total loads, while at the base 
they are { of them. 

The greatest bending moments will occur at the point of 
application of the loads, 9 in below the top of the channel. 
At this point, the section is as shown in Fig. 24c, in which 
the unstable portions of the section are shown dotted. 
Because it is symmetrical about the XX axis, its moment of 
inertia may be approximated as follows : 


1. Ad? (160-036 x 0-036) x 4:53? = 4:33 in‘ 
2. (160-036 X 0-036) X 4-252 = 3:74 in‘ 
3. Ad*®— (320-048 x 0-048) 4:25? = 13-30 in‘ 
4. Ad*=(160-048 0-048) x 4:25? = 6-65 in* 
5. Ad* -(160-048 x 0-048) x 3-87? = 5-50 in* 

Total 33-52 


This total represents only half the section, so that the total 
moment of inertia is 67:04 in‘, and Z-67:4/9-07 =7°4 in® 


Bending moment X 24809 -9740 lb-in 
M9740 
Bending stress 7-4X2240 = 0-59 ton/in?. 


The shear stress is 2480/8-5 0-048 = 6080 Ib/in?. This will 
be satisfactory. 

About the other axis, the moment of inertia must be 
calculated by the tabular method. Each wall of the channel 
is loaded differently, but only the heaviest loading need be 
considered, because practical considerations require that 
the section shall be symmetrical. 


Item Size Area x x? Ax Ax? 
1. 0:036K0:57 0-:0205 4-0 16-0 0-082 0-328 
2. 0:0360°57 0:0205 4:28 18:3 0:088 0-375 
3. 0-048%1-54 0:0739 3:8 14-4 0-281 1-065 
4. 0:048X0:77 0:0369 0:38 0:144 0-014 0-005 

ZA=0-1887 2=0°465 1-773 


In this case, the local moments of inertia are small by 
comparison with the total, and may be ignored. 
Xp —0-465/0-1887 


xp —4:57—2-47 =2:1in 
I 1-773—0:1887 2:47? =0-62 in‘ 
Zp =0°62/2-47 =0:25 in® 


The bending moment is X 45309 = 17800 lb-in 

M 17800 _ 3) 

Z 025x200 °° 
To this must be added the stress due to bending about the 
XX axis, and the total equals 32:5 ton in*. In addition, the 
vertical components from the lower wishbone bearings 
must be taken into consideration. 

The axes of the bearings are ;; in, measured horizontally, 
from the inner wall of the channel and 5 * in from its outer 
edges. It will be safest, therefore, to assume that all the 
vertical load is taken by the inner wall together with about 
§ in of each outer wall of the channel. At both bearings the 


\ 
'\ 
| — 
16in 
7in 
(6) 
4 | 
3- 5 
85in 
| 
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load is 1400 lb downwards, so that the stress is: 1400/ 
0-048 (4:25 0-625) K 2240 =2:7 ton in®. This brings the 
total to 35:2 ton in®. This stress is too high, so the channel 
must be strengthened. This can can be done by increasing 
either the depth of the channel, or the gauge of the material, 
or a doubling plate may be spot welded in. Increasing the 
depth is preferable, both from the point of view of ease of 
production and because the strength increases as the square 
of the depth. It is, of course, most essential to ensure also 
that there is an adequate path to carry the loads from the 
bearing lugs to the vertical channel. 

Shear at the top end is likely to be the critical factor for 
the side walls. The heaviest load is on the rear wall, and the 
reaction at the top is 4530 4 — 1980 Ib. It will be advisable 
to use gas welding to attach the top of the channel to the 
top of the wheelarch, because the length of the joint at that 
point is only 1} in. The shear stress in the wall is 1980 
1250-048 14-8 ton This also is too high, 
and it would be better to limit the stress to 9 ton in*® by 
increasing the depth of the section. The inner wall is 
obviously satisfactory. 

The lateral and longitudinal loads at the top end of the 
channel are reacted by the top of the wheelarch, which acts 
as a beam supported by the front bulkhead, or radiator 
support, and the dash. Although this beam is curved, it 
cannot distort under normal loads because it is stabilized 
at its inner edge by the wheelarch inner panel, and at the 
outer edge by the vertical side member which passes over it. 
Checking the stresses in it is a relatively simple matter and 
will not be elaborated on. 

At the lower end of the channel, the reactions are 
4530 — 2550 lb at the rear, and {1130 1b at 
the front. The drag load reacted at the bottom is 
2480 #1400 1b. All these loads together with the 
horizontal loads from the lower wishbone bearings are 


reacted by the portal frame. 


The portal frame 

The portal frame is a horizontal component built up from 
two side members overhung from the under side of the 
front floor, and one cross member at the extreme front end. 
All these members are 6 in wide by 16 s.w.g., and have 1 in 
flanges at each side. They are intended to take only loads 
in the horizontal plane, since the vertical loads at the front 
are catered for by the wheelarches, suspension channels, 
front cross member or bulkhead, and dash. 

The total loads on the portal frame are 1130 +5103 
6233 lb outwards at the front wishbone bearing, and 2550 | 
3047 = 5597 lb inwards at the rear bearing. In addition there 
is a couple of 13208-06~— 10600 Ib-in due to the offset of 
the drag load from the neutral axis of the side member. 
Fig. 25 and Fig. 26 give a summary of these loads for the 
design case 1, which is hitting a bump when braking. It is 
reasonable to assume that the bump may be struck either 
by one wheel or by two front wheels simultaneously. The 
illustrations show both conditions diagrammatically; Fig. 25 
on the very severe assumption that there is zero load on one 
side, and Fig. 26 on the assumption that the load is equal 
on both sides. 

There are 
several ways of 
estimating bend- 
ing moments on 
portal frames. One 
of the best is the 

6233 Ib Hardy Cross 
method described 


a in great detail in 
“Notes on Some 
= = Modern Methods 
5597 Ib of Structural 
Analysis” by F. 

Simpson, pub- 

D lished by the 

a Draughtsman 
Publishing Co. 
Ltd. This method 

Fig. 26. The loads on the portal frame under appears to be 
symmetric loading conditions more widely 


AUTOMOBILE 155 
ENGINEER 


known in the 
U.S.A. than in 
this country. It 
has many advan- 
tages over the 6233 Ib 
other methods for @ — 


the solution of 
continuous beam ( 
problems, and the 
reader is advis 
advised 5597 Ib 


to adopt it. The 
bending moment 
diagrams will be 

similar to those in A 
Figs. 27 and 28. 777, sss, 
In these the base 
line is drawn to a__ Fig. 25. The loads on the portal frame under 
scale representing asymmetric loading conditions 

the true dimen- 

sions of the frame so that the points A, B, C and D in the 
diagrams correspond respectively to the points A, B, C 
and D of the frame, Figs. 25 and 26. 

When the bending moments have been calculated, the 
shear reactions at the base of the frame and at the cross 
member may be determined. Then the checking of the 
Shear attachments, bending and direct stresses, and shear 
stresses in the members is a fairly simple matter. Care 
must be taken to check not only points where the loads are 
greatest, but also where the section is weakened by cut-outs 
incorporated to provide clearance for pedals, etc. 

It must always be remembered that shear loads induce 
end loads at the edges of holes in the webs of beams and in 
the booms. This means that the stresses in the booms 
must be calculated in the normal manner but, if the dimen- 
sions of the hole are large by comparison with the depth of 
the beam, the additional local stresses will be large and 
must be superimposed on the normal stresses. These local 


Fig. 27. Bending moment diagram for the portal frame under 
asymmetric loading 


stresses are a result of shear deflection, shown exaggerated 
in Fig. 29b, which imposes additional bending loads at the 
sections, such as BB in Fig. 29a, adjacent to the corners of 
the hole. 

In the case illustrated, the best method of calculating the 
stresses is to divide the bending moment at the worst section, 
which will be assumed to be BB, by the depth between the 
neutral axes of the two sections MN and OP. This will give 
the end loads, on the two sections. Then the stresses may 
be obtained by dividing the loads by the cross sectional 
area. The local bending stresses are calculated in the 
following manner. 

The point of contraflexure in the case of a symmetrical 
hole will be mid way between its two ends. If the hole is 
not symmetrical the point may be estimated, by calculus 
methods, from the fact that the stiffness of a beam is pro- 
portional to EI/L, where E is Young’s Modulus, I is the 
moment of inertia, and L is the length of the beam. 

In Fig. 28, contraflexure takes place on section AA. It is 
assumed that the shear ‘“‘S” is shared between the sections 
ST and UV in proportion to their depth, so that in this 


| 
it 
a} 
A 
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case S/2 Ibis taken 
by each. This 
shear will give rise 
to a local bending 
moment at sec- 
tions MN and OP 
of S/2XW/2, where 
W is the width of 
the hole. The 
stresses induced 
by those bending 
moments may be 
determined by 
dividing by the 
modulus of the 
sections. These 
stresses must then 
be superimposed 
on the P/A stress, 
and the total must 
not be greater than 
the strength of 


Fig. 29a. A beam with a large rectangular ; 
8 the section. 


hole in its web 
type of deflection ex- 
perienced at the hole 


b. The The dash and toe 


board structure 

An analysis has 
now been made of the way in which the horizontal loads at 
the front are taken in the portal frame, and the vertical ones 
into the suspension channel. Two more checks must be 
made. The first is to ensure that there is an adequate path 
by which vertical loads may pass back to the dash. Secondly, 
the support afforded at the root of the portal frame must 
be checked. 

There are two ways in which the vertical loads may be 
carried back from the suspension channel to the dash. The 
first is cantilever fashion along the rear portion of the inner 
vertical wall of the wheel arch, and the second is in the manner 


of a simply supported beam, the beam being the whole of 
the inner vertical wall of the wheel arch. In this second case, 
the supports for the beam are the toe board at the rear and 


Fig. 28. Bending moment diagram for the portal frame under 
symmetric loading 


the bulkhead that supports the radiator at the front. The 
proportion of the load that is carried forward is transferred 
from the bulkhead to the rear again by the extension, over 
the wheel arch, of the dash side. This extension is a canti- 
lever beam approximately 9 in deep. It is stabilized at its 
top edge by its attachment to the drip channel at the edge 
of the bonnet opening, and at its bottom edge by the top of 
the wheel arch to which it is spot welded. 

In practice, the path that the loads actually take will be 
determined by the relative stiffness of the two systems ; 
part of the load will be carried by one path and part by the 
other. All the beams involved are relatively deep, so the 
stresses will not be very great. In this case, it will be best 
to check the structure on each of the two assumptions 
mentioned. The determination of the reactions at the toe 
board and the front bulkhead and of the stresses in the beams 
is a simple matter and will not be elaborated upon here. 

Next the toe board must be checked. The loads applied 
to this component are the vertical shear from the inner face 
of the rear portion of the whee! arch and lateral shear loads 
from the root end of the pezial frame. Although the portal 


frame is spot welded to the floor, the support thus afforded 
is negligible because of the break caused by the propeller 
shaft tunnel. It follows that support for these lateral loads 
must be furnished by the toe board. 

At first sight, because of its size, the toe board would 
appear to have adequate strength to withstand any loads 
likely to be applied to it. However, there is one feature that 
may cause trouble. The cut out in the lower edge where it 
clears the gearbox may be likened to a notch in a more 
conventional type of beam ; it induces stress concentrations 
because of the discontinuity of structure that it represents. 
There are several ways in which the toe board may be 
strengthened to carry the loads across this discontinuity. 
One of these is shown in Fig. 30, in which AB C D represents 
the toe board. Vertical, top hat section members are spot 
welded above E and F to the front face of the toe board, 
and a horizontal member, PQ, is similarly attached, 
to the rear face of the toe board, immediately above the cut 
out for the gearbox. 

It may be necessary to modify the shape of PQ in order 
to clear cut outs for pedals, etc. This can be done by bending 
the horizontal member at the points where it crosses the 
two vertical top hat sections, so that its ends P and Q may 
be either higher or lower than shown in Fig. 29. A less 
expensive method of reinforcing the toe board would be 
to press vertical swages into it at the positions EX and FY 
instead of using the top hat sections. It might even be 
possible to substitute a horizontal swage for the member 
PQ, but this would have to be discontinuous where it crosses 
the vertical swages. Such an arrangement would only be 
practicable when the loading is relatively light, since there 
would be a tendency for stress concentrations to occur 
around the points of discontinuity on the horizontal swage. 

The way in which this structure carries the loads applied 
to it is as follows. The vertical shear from the wheel arch is 
reacted by the toe board acting as a simple beam supported 
at each side, AD and BC. At the lower edges DE and FC, 
the lateral shear loads from the portal frame are taken by 
the cantilever beam formed between DE and RP. The 
bending moment is the shear S multiplied by the vertical 
distance between the lower edge and the horizontal member, 
and the end loads, induced at P and R in PD and RE 
respectively, are the bending moments divided by the 
distance between P and R. These loads are then diffused 
in shear from the remaining portions of the vertical members 
into the panel above the horizontal member. In_ the 
asymmetrical case, the moment will be taken off by reactions 
at AP and BQ, while in the symmetrical case, an equal and 
opposite moment will be induced by shear on FC, so that 
the system will be self-balanced. 


General remarks 

The calculations necessary to check the strength of a 
complete vehicle structure take approximately 3 months to 
complete, and occupy much more space than that available 
for this article. Therefore, only a selection of problems 
fairly representative of all those likely to be encountered 
have been presented here. Moreover, in order to shorten 
the work, many simple approximations have been made. 
In many of the examples given, these approximations 
would have been justified as a means of speeding up the work 
in the design office, because the stresses were obviously 
appreciably lower than those that the component under 
examination was capable of supporting. Thus there was a 
fair margin of 
safety to cover any R 
errors which might f 1] 7 
arise as a result of I 
the  approxima- 
tions. More ac- 
curate methods 
must be used if the 
reserve factor is 
small. 

A reserve factor 
is defined as the 
ratio between the 
stress that the Fig. 30. A diagrammatic illustration of the 
component 1s toe board structure 
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capable of carrying and the stress likely to be experienced. 
When recording the calculations it is advisable to quote the 
results in the following manner : 

Stress = ...ton/in® @...ton/in® R.F. 
The abbreviation R.F., of course, refers to the reserve factor, 
and it is convenient to have it in the record in order that, 
at a later date, a quick assessment may be made of the 
advisability or otherwise of incorporating modifications that 
will reduce the strength of the component. Such modifica- 
tions are often called for by the production departments to 
facilitate assembly, etc. 

It is often thought that stress analysis is work for mathe- 
maticians. This is not so. The standard of mathematics 
required is not very high, but the practical engineering 
knowledge that must be applied calls for particularly sound 
mechanical sense and experience. However, a knowledge 
of more advanced mathematics, although not essential, is 
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useful because it can often be applied to obtain more accurate 
solutions to problems the answers to which must otherwise 
be approximated. 

Careful records should be kept of the calculations, and they 
should be compared with results from tests with strain 
gauges. In this way false assumptions may be detected and 
experience accumulated so that in the course of time more and 
more accurate forecasts may be made by mathematical 
methods of the stresses that will be experienced in vehicle 
structures. Moreover, an accumulation of the results of 
mechanical tests of standard components, spot welds, etc., 
will not only improve the accuracy of the estimates of 
strength of structures, but curves giving design data will 
also enable the work to be done more rapidly. With practice, 
these analytical methods can be improved until extremely 
reliable results are consistently obtained so that a great deal 
of development work is saved. 


CERAMETALLIC BRAKE LININGS 


A New Friction Material for Aircraft Brake Linings 


recently in the United States of America. It is now 

in production in the Bendix Products Division plant. 
Some time ago, it became apparent that if the braking 
requirements of modern aircraft were to be met satis- 
factorily, a new type of brake lining would have to be found. 
This called for an entirely new approach, eliminating resin 
and substituting a base material that would be stable under 
the highest temperatures. Although the requirements for 
aircraft brakes are different from, and in most respects 
more severe than those for motor vehicles, it would appear 
likely that a new material of this type might be used to 
solve the problems encountered with modern motor vehicle 
brakes. These problems arise, of course, because of the 
almost total enclosure of the wheels within the body shell, 
and because of the relatively high speeds of which the 
present-day cars are capable. ‘That the new brake linings 
are suitable for very heavy duties is indicated by the stipula- 
tion that a certain aircraft weighing 17 tons must be stopped 
in 20 seconds from a ground speed of 130 m.p.h. 

After extensive research, the Bendix engineers developed 
the new material which is a combination of ceramic and 
metallic ingredients; it is called Cerametallic. The ceramic 
base material is stable even at temperatures far higher than 
those encountered under the most severe conditions of 
operation. In fact, it has been tested satisfactorily at 
temperatures of up to 2,000 deg. F. To give the necessary 
friction, long-wear non-abrasive qualities other 
ingredients are incorporated in the linings. 

Because Cerametallic brake linings will stand up to these 
high temperatures, brake loading may be increased without 
danger of lining disintegration. In fact, experience has 
shown that the effective brake capacity can be increased by 
as much as 50 per cent. Another advantage of this material 
is that no fade is experienced. With some of the more 
conventional materials, hard crust-like deposits are formed 
at high temperatures and weld to brake components. This 
causes erratic brake action. Hard deposits of this nature 
are not formed with the new material so that brake 
operation is much more predictable and grabbing is not 
experienced. 

The surface of Cerametallic brake linings does not glaze 
and change its frictional characteristics when used. More- 
over, these linings remain fully effective until they are worn 
down to the smallest usable thickness. The thermal 
conductivity of the material is higher than that of more 
conventional linings, so that, for a given friction loading, 
brakes lined with it run cooler than do the older units. 
This has an additional advantage in that the effectiveness 
of the shoes as a heat reservoir is greater than in brake 
units in which the rate of heat transference to the shoes is 
slower. Moreover, the lining material has a higher specific 
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heat than resin based materials, so that for a_ given 
temperature, its capacity for storing heat 1s larger. 

Less dust is formed with the Cerametallic material than 
with resin based linings. It is claimed that because the 
new lining has a less abrasive action, the metal surfaces 
which contact the linings may be expected to have up to 
10 times the life that is experienced with normal linings. 
In addition, laboratory experience and operating tests have 
shown that Cerametallic lining wears more than five times 
longer than the best resin based material. Because of the 
slower rate of wear, brakes may be operated for longer 
periods without adjustment. It is also stated that no 
running in is required, and that the lining is fully effective 
on the first brake application. (2042) 


New U.S.A. Patent Act 


REVISED patent act, known as Public Law 593, came 
into force in the United States of America at the 
beginning of this year. Patentees will naturally seek the 
guidance of patent agents in taking out American patents, 
but a few notes may be given on the more interesting points 
of the new law. 

One of the striking changes is that under the new law, 
mistakes about joining, or not joining, co-inventors may be 
corrected, so long as they did not arise from deceptive 
intent. Under the old law, correction was impossible, and 
errors of this kind could invalidate a patent. Similarly, if 
a co-inventor refuses to sign the necessary patent documents, 
or cannot be found or reached after diligent efforts, the 
other inventor can sign for both himself and his co-patentee, 
providing the Commissioner of Patents is satisfied that such 
action is necessary. 

Where, for one invention, patents have been applied for 
in countries other than the U.S.A., it will be necessary, so 
far as regards patents filed in the U.S.A. after Ist January, 
1953, to stop issue of the foreign patent until the U.S. patent 
has been filed, when the U.S. filing takes place more than 
twelve months after the filing of the foreign patent. What 
is very important, especially for British applicants who rely 
upon British provisionals to support the basic priority dates, 
is that these provisionals should be full and clear and, where 
possible, they should be illustrated by drawings. 

Applicants will now be put to the expense of filing priority 
documents, namely, certified copies of the original foreign 
application, specification and drawings. If not originally in 
English, these will have to be accompanied by a translation. 
The new law states definitely that a new use of a known 
process, machine, and manufacture composition of matter 
or material is patentable. 
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SIMMS SPE-6A INJECTION PUMP 


A New Unit for High Speed, Six Cylinder Diesel Engines 


ITHIN a month or so, the 
Simms injector pump for six 


cylinder engines will be in full 
production at the East Finchley works. 
It incorporates several noteworthy 
features, including a _ pneumatic 
governor with a second air connection 
for damping at low speeds, a simplified 
spill control profile on the plungers 
which are operated by an improved 
control system, and a special cam 
profile to prevent running back. A 
solenoid operated cut-off and a fuel 
pressure actuated enrichment device 
for starting are optional extras. All 
these features are new, with the excep- 
tion of the governor and spill control 
system which were first used on the 
four cylinder version, introduced about 
9 months ago. 

The unit described here is the 
SPE-6A 75 $334. ‘This specification is 
derived as follows : 

SPE Simms pump, 

type 

6 Number of elements 

A Size of pump (38mm shalt 
centre height) 
Plunger diameter in 1/10 mm 
Specification number relating 
to a particular engine appli- 
cation (in this case the 
Leyland Tiger Cub). 

In general, the latest SPE range is 
intended to meet the requirements of 
high speed, direct injection engines of 
about 1-25 litres per cylinder. Of recent 
years the demand for this type of 
power unit has been increasing steadily, 
and it is now high enough for produc- 
tion to be undertaken in quantities 
sufficient to bring the cost per unit to 
an appreciably lower level than 
hitherto, These economies are not only 
attributable to greater efficiency in 
production, but also to the spreading 
of development costs over a_ larger 
number of units. 

The fact that 
development 
of injection 
equipment repre- 
sents a large pro- 
portion of the 
cost of this type 
of unit is not 
widely realized. 
Almost as much 
development work 
is necessary on 
the pump as on 
the engine and, 
because the cost 
of the pump is 
appreciably. less 
than that of an 
engine, the deve- 
lopment charges 
tend to be a 
greater  propor- 


self-contained 


A plunger and barrel 


tion of the total. However, this 
tendency may be less marked over a 
long period of time when one type of 
injector is fitted to a number of 
different makes of power units, 
although additional development must 
be done for each new application. 
When the introduction of the new 
SPE range was first contemplated, it 
was decided after careful consideration 
to adopt the conventional multi- 
element in-line layout rather than the 
single element type with a rotary dis- 
tributor. While realizing that opinions 
expressing preference for one or the 
other type could be regarded as contro- 
versial, Simms Motor Units consider 
that the single element design has yet 
to be proved adequate for the heavy 
duty imposed on it in direct injection 


The Simms SPE-6A injection pump with a fuel pressure actuated enrichment device and 


solenoid operated cut-off fitted 


applications. For not only does the 
single plunger have to supply all six 
cylinders, but also the pressures under 
which a direct injection unit works are 
about double those of the indirect 
units. Because of these higher pres- 
sures, nominally 175 atmospheres in 
the SPE-6A pump, the higher rate of 
wear that would almost inevitably have 
occurred had a single plunger been 
employed, would have been all the 
more critical. 


The pump unit 

The combined pump and governor 
forms a simple, compact and robust 
unit. The overall length of the D.T.D. 
424 body casting is 220 mm, and of the 
governor unit 123mm, while the 
width and height of the body are 
164mm and 180mm_e respectively. 
Except where metric threads are stan- 
dard practice, unified threads are 
employed throughout. 

In common with all the other Simms 
injection pumps, the body is_ split 
horizontally in such a manner that the 
six element assemblies comprising the 
plungers, barrels, springs and_ their 
retaining washers, and the delivery 
valves are carried in the upper portion. 
This is a good feature from the servic- 
ing point of view, since it improves 
accessibility. The lower part contains 
only the camshaft assembly, tappets 
and control rod. Five } in diameter 
studs are mounted in the top face of 
the lower portion to hold the two 
parts together. 

A 16s.w.g. steel inspection cover is 
held down on its joint face on the side 
of the tappet chamber by eight } in 
diameter bolts. The top part of the 
joint face is on the upper portion of 
the body and the remainder is on the 
lower portion. A Neo-K-Tex joint 
washer is employed to give a perfect 
seal and to allow 
for slight 
misalignment of 
the two parts of 
the face. 

No provision 
has been made for 
lubrication during 
service, since this 
function is per- 
formed by fuel oil 
leakage past the 
barrels and plun- 
gers. Oil filler 
plugs always 
become covered 
with dirt, and it 
was considered 
that the danger of 
foreign matter 
entering the unit 
when topping up 
with oil during 
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service, was best obviated in this way. 

In any case, such servicing opera- 
uons are not always easy on underfloor 
engines because of inaccessibility. 
However, when fitting a new or recon- 
ditioned pump, in_ addition § to 
assembling of all components with oil, 
4 pint of engine lubricating oil is 
poured into the unit. A banjo union for 
an overflow pipe is screwed into a steel 
insert in a boss cast on the side of the 
cam box. 

The case-hardened En 32 camshaft 
is unusually sturdy, being 30mm 
diameter. At each end it is machined 
down to 20mm diameter to carry the 
inner race of a ball bearing. The two 
bearing housings are spigoted into the 
ends of the cam box, and each is 
secured by four } in diameter set bolts. 
Provision can be made to drive the 
unit from either end, and in some 
models the bearing housing at the end 
opposite to the drive is integral with 
the governor casing. 

A 4in UNF thread is provided on 
the driving end to pull the coupling 
on to the 20mm long, tapered portion 
of the shaft which is slotted for a 
Woodruff key. The taper is 1 in 5 on 
the diameter. An Angus, lip-type oil 
seal is retained in the bearing housing 
at the driving end by a pressed steel 
cup held in position by the bolts that 
secure the bearing housing over which 
the cup is fitted. Between the oil seal 
and the bearing, an oil baffle is clamped 
between a shoulder in the housing and 
the outer race. At the end opposite to 
the drive, the bearing housing forms 
the seal, since it is not drilled for a 
shaft extension. The camshaft end 
float is 0-002-0-006in. It is adjusted 
by shims between the inner races and 
the shoulders on the camshaft. 

The cam profiles are somewhat un- 
usual. Continued running back, which 
hitherto has been troublesome on some 
engines, has been made impossible by 
extending the dwell angle to approxi- 
mately 236deg. Thus, should the 
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The new cam profile 


engine run back, injection occurs at 
the bottom of tae exhaust stroke. The 
base circle diameter is large, 36mm, 
to give the high rate of injection neces- 
sary for direct injection engines. 

Roller-type tappets of case-hardened 
En 32 are employed. Their barrels are 
24mm diameter, and they are carried 
in guides 23mm long. At the upper 
end, a slot is machined on one side to 
clear the lever operating the spill 
device. This end is also counterbored 
to carry the discs for phase adjust- 
ment. The discs are of case-hardened 
mild steel, and are held in position by 
Seeger circlips. They are supplied in 
three thicknesses: 46mm, 4-7 mm 
and 48mm, each 0-1 mm_ interval 
represents {deg camshaft rotation. 
Number 1 tappet is treated as _ the 
master and the remainder are phased 
to it. 

The rollers are 18mm diameter by 
9mm long. For both the rollers and 
the pins, En 31 was originally specified, 
but because of the current material 
supply position, En 351 per cent 
nickel chrome case-hardening steel) is 
used. Floating bushes of through- 
hardened, KE 637 high carbon man- 
ganese steel are carried in the rollers. 
The pins are 7mm diameter. They 
float in the tappets in such, a manner 
that one end projects about 3 mm into 
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In this illustration of the new pump, the earlier cam profiles are shown 


a vertical groove in the tappet housing 
to provide location against rotation. 

The injector elements incorporate 
several novel features. One of these is 
the spill control. This control is 
effected by means of an En8 stamped 
lever pressed on to ,the shouldered 
lower end of each through-hardened 
En 31 plunger. The other end of this 
lever engages in a forked block on a 
square section control rod in such a 
manner that its vertical movement is 
unrestricted. The extreme ends of the 
rod are of round section where it is 
carried in the end walls of the tappet 
chamber. The end adjacent to the 
governor control unit bears in a flanged 
brass bush, while the other bears 
directly in the aluminium housing of 
the enrichment stop, which is spigoted 
into the end wall. Longitudinal move- 
ment of the control rod causes angular 
motion of the arm and partial rotation 
of the plunger. Calibration of the fuel 
delivery to each element is effected by 
slackening a clamping screw that ho!ds 
the forked block on the control rod. 
The block may then be slid along the 
rod, and the screw re-tightened. 

This method of control is an im- 
provement on the more conventional 
mechanism in which there are two 
clearances, one at the rack and pinion 
and the other at the control sleeve. In 
the new device there is only one 
clearance and this is at a greater radial 
distance from the plunger axis, so the 
accuracy and sensitivity of calibration 
is improved. Another advantage of 
this arrangement is that friction which 
might result in sluggish control move- 
ment is also reduced. 

The spill control edge at the head of 
the plunger is another noteworthy 
feature of the injector element. Instead 
of the more usual rather complex 
curved spill edge, a straight edge is 
incorporated. ‘This edge is formed by 
machining a straight groove across the 
periphery of the plunger at an angle 
of approximately 40 deg to its axis. A 
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radial hole from the bottom of this 
groove communicates with an axial one 
drilled from the upper end of the 
plunger. Not only the straight 
groove less costly from the production 
point of view but, since only a rela- 
tively small portion of the peripheral 
surface of the plunger is cut away, the 
bearing area at this end is larger, so 
that the rate of wear and possible paths 
for leakage are reduced. The upper end 
of the plunger spring bears against a 
pressed steel washer under the upper 
part of the body and the lower end 
against a shouldered washer above the 
boss of the spill control lever. It is shot 
peened and then zinc electroplated to 
prevent corrosion. 

Selective assembly ensures that the 
best possible fit is obtained between 
the plunger and the En 31 barrel. The 
top end of the barrel is ground to about 
17mm outside diameter for a length 
of about 15mm. Then it is reduced to 
14mm diameter and ground for a 
length of 9mm and the remainder is 
rough turned down to about 13mm 
diameter. ‘The ground peripheries are 
a push fit in the housing. Immediately 
below the large diameter portion, the 
periphery of the barrel is relieved so 
as to reduce wear on the corner of the 
grinding wheel used in production. 

The large diameter top end forms a 
deep flange which seats on a shoulder 
in the upper portion of the body, and 
it has an annular groove around it from 
which two radial holes spaced 180 deg 
apart communicate with the inner bore 
of the barrel to form the main and 
auxiliary ports. A vertical groove is 
milled across the annular one so that 
its vertical axis is in the same plane 
as the axis of the auxiliary port. The 
dowel end of cheese-headed 
screw, carried horizontally in the upper 
portion of the body, engages in this 
groove to furnish location against rota- 
tion. The head of this screw. is 
countersunk behind the tappet chamber 
cover to keep it clean and to prevent it 
from becoming loose and falling out. 
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On the opposite side of the barrel, the 
fuel gallery breaks into the barrel 
housing at the level of the annular 
groove. Not only does this arrange- 
ment reduce the overall width of the 
unit, but it also obviates the necessity 
for drilling transverse passages to pass 
the fuel to the injector element. 

A conventional check valve assembly 
is screwed into the top of the body to 
hold down the barrel. It consists of 
an En 33 valve and guide and the valve 
holder. The lower end of the guide is 
flanged to seat on top of the barrel. 
The valve holder is screwed down on 
to this flange, and the seal is made 
with a Tufnol washer. A coil spring 
seats on a shoulder round the top of 
the valve and is housed in the body, 
together with a_ cylindrical volume 
reducer inside the spring. The lower 
end of the valve is fluted where it 
engages in the guide. 


The governor and cut-off 

There are three main parts of the 
pneumatic governor. One is_ the 
throttle unit which in most, but not all, 
applications is made by the engine 
manufacturer. The second is the 
housing tor the control linkage; it is 
mounted on the end of the pump unit. 
Bolted to this housing is the third part, 
the diaphragm chamber. 

The housing for the control linkage 
is an aluminium die-casting. In the 
form shown in the illustration, it in- 
corporates at its lower end the cam- 
shaft bearing housing and a boss on 
which is mounted a_ solenoid cut-off 
control. A manual control may be 
fitted as an alternative, but solenoid 
operation in installations may 
avoid long control links that may work 
under unsatisfactory conditions because 
of frame distortion. The solenoid 
control is also most convenient for 
stationary engines required be 
stopped automatically at a predeter- 
mined time. On top of the linkage 
casting is a breather aperture contain- 
ing steel wool to prevent the entry of 
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foreign matter. A plastics cap is held 
down over this aperture by a centrally 
positioned stud and nut. 

A cylindrical chamber, the axis of 
which is horizontal and in line with 
that of the diaphragm housing, is 
formed in the top portion of the 
casting. In the chamber is the link 
between the spill control rod and the 
diaphragm mechanism. ‘This link is at 
about 50 deg from the horizontal in 
the transverse vertical plane. On one 
end is a boss carrying the spill control 
rod. A radially positioned set screw in 
the boss clamps the link to the rod. 
The other end is forked and _ slides 
freely on a guide pin screwed into a 
boss on the wall of the chamber. At 
the centre of the link is another boss 
in which is a U-shaped slot cut in such 
a manner that it can be engaged in a 
groove round the end of a rod attached 
to the centre of the diaphragm. 

Offset about 1,4: in to one side of 
the axis of the chamber is a vertically 
positioned spindle. Its upper and 
lower ends are each carried in a boss 
in the casting. Immediately above the 
top boss and below the bottom one 
are split pins, each passing through a 
hole in the spindle to retain it in posi- 
tion. This spindle carries two levers, 
each clamped to it by a set screw 
radially positioned in its boss. The end 
of the lower lever is pinned to the 
operating rod of the solenoid cut-off 
control, while the upper one bears 
against the end of the rod carried on 
the centre of the diaphragm. Thus, 
when the solenoid control is operated, 
its motion is transmitted through these 
two levers and their spindle to the end 
of the diaphragm rod, and_ thence 
through the transverse tink to the spill 
control rod. This rod, with its operat- 
ing forks, moves the lever at the lower 
end of each plunger which is rotated 
to a position such that as the higher 
of the two spill ports is on the point 
of being closed by the top of the 
plunger, the lower one is opened by 
the uppermost tip of the spill groove. 


From left to right are: the governor linkage, another view of the linkage together with the diaphragm chamber, and two views of the 


solenoid cut-off control 
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The diaphragm chamber is a cup- 
shaped aluminium die-casting. Its open 
end is flanged and bolted to the linkage 
chamber. A synthetic rubber bellows- 
type diaphragm is employed and, 
before assembly, it is held in position 
between a shoulder round the inner 
periphery of the chamber and a pressed 
steel ring, by a wire circlip. When the 
diaphragm chamber is boited home, a 
spigot on the linkage chamber bears 
on the pressed steel ring and clamps 
the diaphragm firmly against the 
shoulder. The centre of the diaphragm 
is clamped between two dished steel 
plates, and the whole assembly is 
mounted on the shouldered end of the 
central operating rod. The other end of 
this rod, as has already been stated, 
engages the slot at the centre of the 
transverse link. The governor spring 
is positioned between the closed end 
of the chamber and the dished plate 
at the middle portion of the diaphragm. 
Projections are pressed out from the 
plate to locate the spring symmetrically 
about its centre. Bosses in the casting 
locate the other end of the spring. 

A noteworthy feature of the governor 
is the damping device to prevent hunt- 
ing at low engine speeds. The damping 
valve assembly is in a cylindrical hous- 
ing positioned co-axially with the 
diaphragm chamber in the centre of 
the closed end. This housing is 
screwed into position and secured by 
a lock nut at its outer end so that 
adjustment can be made easily. An 
accurately ground valve guide tube is 
pressed into its inner end. Round the 
outer periphery of the housing, 
approximately mid-way between its 
ends, is an annular groove from which 
two holes are drilled radially to com- 
municate with the interior. The valve 
itself is a steel rod, one extremity of 
which is ball-ended and is carried in 
an axial drilling in the diaphragm rod, 
in which it is held by peening. On 
the other end of the valve is an integral 
tapered head. 

From the illustration it can be seen 
that when the engine is slow running 
and the pressure in the diaphragm 
chamber is low, the valve head is in 
line with the axes of the radial holes 
in the guide assembly. Further lower- 
ing of the pressure, tending to extend 
the diaphragm still more, brings the 
reduced diameter of the tapered 
portion of the head opposite to these 
holes. This relieves slightly the pres- 
sure in the diaphragm chamber since, 
with the throttle in the slow running 
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Two pipe connections are incorporated 
between the governor and the throttle unit 


position, the holes are in communica- 
tion with the atmospheric pressure side 
of the throttle unit. The damping 
valve, therefore, acts as a buffer and 
prevents undue oscillations of the 
diaphragm at low speeds. 

The action of the throttle unit is 
simple, though ingenious. “Two pipe 
connections are employed, one from a 
union communicating with a drilling 
to the annular groove round the 
damper valve housing, and the other 
through a similar union and drilled 
passage to the diaphragm chamber. The 
pipe from the diaphragm chamber is 
connected in the usual way to the low 
pressure side of the throttle butterfly. 
The damper pipe, however, communi- 
cates with a hole drilled in such a 
position that with the throttle nearly 
closed it is on the atmospheric side of 
the butterfly, but as the throttle is 
opened, the edge of the butterfly disc 
swings past it so that low pressure is 
communicated through the damper 
valve. Thus, the damping system does 
not interfere with the normal operation 
of the governor. 


On the left two views are shown of the fuel operated enrichment device, and the two views on the right are of the fuel lift pump 
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The enrichment device and 
fuel lift pump 

An enrichment device for starting is 
operated automatically by the 5-7 Ib/in” 
fuel pressure in the gallery. This 
arrangement has been made to satisfy 
the demand for an enrichment system 
that cannot be easily misused. The 
push button type of enrichment 
control can be held permanently in 
operation by means of adhesive tape. 
The new device is similar to the push 
button type except that a diaphragm 
unit, instead of a thumb or finger, 
provides the operating pressure. 
Normal running conditions are auto- 
matically obtained as soon as_ the 
engine starts. 

The diaphragm chamber is similar 
in shape to that used on the fuel lift 
pump, the diaphragm being clamped 
between two circular die-castings. One 
of these castings has a fuel inlet and 
outlet incorporated, while the other 
houses the plunger and return springs. 
The return spring bears at one end 
against one of two dished steel plates, 
between which the diaphragm is 
clamped, and at the other end against 
the casting. The operating plunger is 
co-axial with the spring and is threaded 
and shouldered at one end where it 
is passed through the centre of the 
two plates and the diaphragm which are 
pulled against the shoulder by a self- 
locking nut. About jin. from. the 
other end, a dowel ended set screw is 
passed diametrically through the 
plunger and locked in position by a 
lock nut which seats on a flat that is 
machined on the plunger. The dowel 
end projects approximately in 
beyond the other side of the plunger 
to form the enrichment stop. 

In the illustration, this stop is shown 
in the rich position for starting, the 
diaphragm and plunger being with- 
drawn under the influence of the 
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return spring so that the stop engages 
in the step machined from the end of 
the spill control rod. When the engine 
starts, the diaphragm under the 
influence of the fuel pressure, pushes 
the plunger into such a position thal 
the stop is in line with the end of the 
spill control rod. 

The fuel line to the inlet on the 
diaphragm chamber cover is taken from 
the gallery of the injector pump. An 
outlet also is incorporated in the cover, 
and in it is a restricting orifice to bleed 
a small quantity of fuel back to the 
tank. ‘This arrangement provides a 
constant bleed for the system, so that 
no bleed screws have been incorpor- 
ated in the pump unit. From the 
servicing point of view, this feature is 
particularly attractive in underfloor 
engined vehicles, in some of which 
accessibility is not all that might be 
desired. By altering the size of the 
bleed orifice, the timing of the trip- 
out of the enrichment device may be 
varied. 

The fuel lift pump is fairly conven- 
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tional, but it incorporates one or two 
interesting features. The diaphragm 
is not actuated directly by the eccentric, 
but the motion of the tappet is trans- 
mitted to two co-axial coil-springs. 
‘The cylindrical body of the tappet is 
drilled out and shouldered internally, 
so that it surrounds the coil springs 
and the shoulder bears against the 
spring retaining washer. A_ bolt is 
passed through the centre of the washer 
to hold together the spring and 
diaphragm assembly. 

oth springs bear at one end against 
this washer, but the outer spring, 
which maintains the tappet in contact 
with the eccentric, bears at its other 
end against a shoulder in the pump 
body. The inner spring, on the other 
hand, bears against another washer 
clamped between a shoulder on the 
central bolt and the diaphragm, the 
whole assembly being secured by a 
self-locking nut on the end of this 
bolt. When the outer spring is com- 
pressed by the action of the tappet and 
eccentric, the spring retaining washer 
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in the tappet is free to slide along the 
shank of the bolt against the action of 
the inner spring. thus, should the 
fuel pressure on the ouwier side of the 
diaphragm become excessive the inner 
spring, through which the motion is 
transmitted from the tappet to the 
diaphragm, will be compressed so that 
the diaphragm cannot be overloaded 
and its life is increased. 

In the inlet and outlet, Tufnol discs 
are employed in the non-return valves, 
and they are held down on their seats 
by small compression springs. A banjo 
union on the outlet is connected to an 
air vessel to damp out pulsations. The 
internal dimensions of the air vessel 
are approximately {jin diameter and 
1\; in long. A lever type hand operat- 
ing device is incorporated for starting 
after a long period of standing, and it 
is held out of engagement when not 
in use by a spring coiled around its 
spindle. A projection on the inner 
end of the spindle engages in a slot 
in the tappet to actuate it in the usual 
manner. 


ROLLING BEARINGS 


Behaviour at Very High Running Speeds 


N article, by G. Getzlaff, published 

in the November 1952 issue of 
the Engineers’ Digest, gives some 
results of tests carried out on rolling 
bearings. ‘The types used were Series 
62 light-load radial deep-groove ball 
bearings, for shafts of 10-35mm 
diameter, and Series NL35_ radial 
cylindrical type light-load roller bear- 
ings for shafts of 35mm _ diameter 
running at speeds varying between 
20,000 and 70,000 r.p.m. One test rig 
was driven by means of an A.C. motor 
used in conjunction with a change-gear 
unit, the second by a compressed air, 
open jet type turbine with infinitely 
variable speed up to about 100,000 
r.p.m. ‘The loading conditions of high 
speed bearings differ from those of 
normal ones in that the bearing load 
due to external forces is smaller since 
at high speeds the rated power is 
obtained with lower torque, and the 
internal loads due to centrifugal forces 


on the cage and rolling bodies, and 
those due to sliding friction at high 
speeds, become more important. 

Among the operating factors affect- 
ing high-speed bearings, temperature 
stability is taken as the criterion. An 
increased supply of lubricant decreases 
the bearing temperature, although a 
temperature rise does not invariably 
follow from a reduced oil supply. With 
a constant flow of lubricant, the tem- 
perature increases linearly — with 
running speed. Additional axial load 
raises temperature in deep-groove ball 
bearings, while a small unidirectional 
load of this type promotes more stable 
running conditions by damping out 
impacts and vibrations. Radial clear- 
ance considerably affects the running 
temperature; a change in clearance 
from 20 to 30 microns with NL35 
roller bearings causes a temperature 
variation of over 35 deg C. 

Lubricant viscosity is important, as 


bearing temperature increases roughly 
as the square root of the viscosity value 
in poises. Greases were found satis- 
factory at lower running speeds, and 
silicones, with their nearly constant 
viscosity, might also be suitable. The 
oil mist system, using a small vane- 
wheel was found to give the best all- 
round results. Aluminium alloy 
proved superior to brass or specially 
treated wood for cage materials. 
Smooth running conditions and bear- 
ing life depend on correct fitting toler- 
ances, and tests indicate the following 
minimum values for radial fitting 
clearance : — 

Bore 10mm 20mm 35mm 35mm 
Clearance 15h 304 30 
Operating temperatures depend on the 
thermal behaviour of the bearing 
materials acd the lubricants used. The 
temperature measured at the outer ring 
should not exceed 130 deg C. (M.I.R.A. 
Abstract No. 6134.) 


INSTITUTION OF MECHANICAL ENGINEERS 


Forthcoming Meetings of the Automobile Division 


The following meetings will be held 
during April: — 
LONDON 

Tuesday, 14th April, 5.30 p.m. General 
Meeting at Storey’s Gate, St. James's 
Park, SW.1. Paper: “The Jaguar Engine,” 
by W. M. Heynes, M1.Mech.E. (Member 
of A.D. Council). 


NORTH-EASTERN CENTRE 
Sth Apmnil, 7.30 p.m. 


W ednesday, 


General Meeting in the Chemistry Lec- 
ture Theatre, The University, Leeds, 
Paper: “ Research and the Engineering 
Process, with Particular Reference to the 
Automobile Industry,” by H. E. Merritt, 
M.B.E., D.Sc.(Eng.)(Lond.), M.I.Mech.E. 


(Member of Council). 


NORTH-WESTERN CENTRE 


Monday 27th April, 7.15 p.m. General 
Meeting at Leyland Motors Limited, 


Levland, Lancs. Paper: “ Some Problems 
Arising from the Wider Use of Small 
Diesel Engines,” by F. H, Pitchford, M.A. 
(Cantab.), M.I.Mech.E. 


WESTERN CENTRE 


Thursday, 9th April, 6.45 p.m. General 
Meeting at Fortts Restaurant, Miulsom 
Street, Bath. Paper: “ Brake Linings and 
their Performance,” by 7. G. Remington, 
A.M.1.Mech.E. 
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The Manufacture of Engines and Transmissions for the Austin *A30° 


by The Austin Motor Co. Ltd. in 

the manufacture of the gears for 
the transmissions of their “ A30” 
vehicles do not call for detailed com- 
ment. They follow conventionai 
practice for the production of high 
quality gears on machines of standard 
types that may be found in every 
British automobile factory. For many 
of the transmission details other than 
the gears, however, the Company 
employ specially developed machines 
and methods that show a definite break 
from conventional practice. Without 
any doubt, the most interesting feature 
of the production planning is the wide 
use made of special purpose, in-line 
and rotary transfer machines that 
incorporate Austin unit heads. 


Te methods employed at present 


Gearbox machining 

An integral aluminium die-casting is 
used for the gearbox and bell housing. 
Practically all the machining is carried 
out on machines equipped with Austin 
unit heads, and although it is a fairly 
complex component to machine, the 
amount of handling required has been 
reduced to a_ remarkable degree 
through the incorporation of two auto- 
matic in-line transfer machines in the 
machining line. 

The first operation, machining 
the flange face, is carried out on a 
machine with an Austin head from 
which the spindle drive 
mechanism has been omitted 
and which has traverse 
motion only. A_ special pot 
chuck is mounted on_ the 
rotating table of the machine. 
The casting is mounted in 
this chuck with location 
taken from bolt bosses on 
the rear face of the flange 
and is centralized from the 
bore. Fig. 23 shows the set- 
up on this machine, which 
has a fully automatic 
cycle. 

After the flange has been 
faced, the casting is trans- 
ferred to an Austin §hori- 
zontal unit head machine 
with a multi-spindle drilling 
attachment. There are 11 
spindles, nine carrying drills 
and two carrying a combina- 
tion drill and reamer. This 
machine drills 11 holes in 
the flange face and reams 
two of the holes to act as 
locations for subsequent 
operations, 

From the horizontal multi- 
spindle drilling machine, the 
component is transferred Fig. 23. 
to a 13 - station in - line 
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automatic transfer machine. This 
machine, in common with the other 
in-line transfer machines to be dis- 
cussed in these notes, is equipped with 
Austin unit heads, but the base and 
the transfer mechanism are designed 
and manufactured by James Archdale 
& Co. Ltd., Blackpole, Worcester. The 
work fixture is mounted on a standard 
platen that is used in conjunction with 
all the in-line transfer machines. Load- 
ing is effected at the first station with 
location taken from the machined face 
of the flange and from the two reamed 
holes in the flange. The component is 
loaded into the fixture with its longi- 
tudinal axis at right angles to the 
longitudinal axis of the machine and 
with the flange to the right. 

On this machine, and on other in- 
line transfer machines, one of the 
problems has been to arrange guide 
bush plates that will give adequate 
support to the drills or reamers and yet 
also be clear of the casting when 
indexing is being effected. Various 
methods have been adopted to bring 
the guide bush plates into close proxi- 
mity to the work for the actual 
machining operation and then, when 
necessary, to retract the bush plates 
clear of the work for indexing. Where 
the guide bush plates are not fixed, 
their movements are effected auto- 
matically in synchronization with the 
remainder of the machining cycle. 


Austin unit-head machine ,for facing the bell housing 


flange of the gearbox casing 


Here, it may be pointed out that the 
coolant system is also interconnected 
with the cycle of each individual 
station in such a manner that as soon 
as the tools stop cutting, the coolant 
is automatically cut off. The supply is 
automatically started again immediately 
before the tools start cutting in the 
next machine cycle. 

At the first working station, see Fig. 
24, on this 13-station machine, there is 
a single spindle boring unit at the left 
of the transfer line. It is tooled for 
boring the main shaft holes in the rear 
wall of the gear casing and in the 
dividing wall between the gear casing 
and the bell housing. ‘The right-hand 
station is vacant. At the second working 
station there is a horizontal 11-spindle 
drill head at the left. It drills two rod 
holes, seven tapping holes, a reverse 
shaft hole and a layshaft hole in the 
rear face of the casing. Also at this 
station there is a vertical drill unit with 
eight spindles for drilling tapping holes 
in the side cover face. Fixed guide 
bush plates are used at this station. 

Two horizontal multi-spindle drill 
heads, one at the left and one at the 
right of the transfer line, are used at 
the third working station. The left- 
hand head is tooled for drilling five 
holes, including a rod hole and a 
reverse shaft hole in an_ inside 
boss. For drilling the reverse 
shaft hole, a special retractable 
guide bush plate is used. It 
is shown in Fig. 25. This 
guide bush plate is attached 
to the piston of a hydraulic 
cylinder. At the appropriate 
instant in the machine cycle, 
pressure is admitted to the 
top of the cylinder and the 
guide bush plate is moved 
down to bring the bush into 
position to support the drill. 
After the drill has been 
retracted, the bush plate is 
automatically returned to the 
up position to allow the 
component to be indexed to 
the next station. The right- 
hand head at this station 
drills a rod hole, three oil 
holes and two tapping holes 
in the front face of the 
component. 

Two blow-out and gaug- 
ing units are mounted at the 
fourth working station. 
These units not only clear 
any swarf from the tapping 
holes but also gauge the 
holes for depth. If for any 
reason any hole is not clear 
to the full depth, the gaug- 
ing unit is so interconnected 
with the machine mechanism 


is 
a 


164 


AUTOMOBILE 
ENGINEER 


Fig. 24. The loading end of a 13-station in-line transfer machine for the gearbox casing 


that the machine is stopped. This, of 
course, prevents the breakage of taps 
and the production of faulty work. A 
horizontal unit is used at the left to 
blow-out and gauge nine holes in the 
rear face, while a vertical unit at the 
right blows-out and gauges eight holes 
in the side cover face. 

The holes blown-out and gauged at 
the fourth working station are tapped 
at the fifth station from a_ horizontal 
head at the left and a vertical head 
at the right. Multi-spindle drill heads 
are used at both sides of the next 
station. That at the left is used to 
drill three tapping holes in the starter 
housing, while the right-hand head 
drills nine holes in the front face of the 
component, including two rod_ holes 
and a layshaft hole. A spring-loaded 
guide bush plate is mounted on the 
right-hand head. 

Two horizontal unit heads are 
mounted at the seventh working 
station. The head at the left of the 
transfer mechanism tooled for 
tapping the three holes in the starter 


housing while the right-hand head has 
a blow-out and gauge unit for clearing 
and checking the tapping holes in the 
front face of the casting. These holes 
are tapped from a horizontal unit head 
at the next station. The left-hand 
head at this station is tooled for open- 
ing out three rod holes, a reverse hole 
and the layshaft holes that were drilled 
at previous operations. A_hydrauli- 
cally-operated retractable guide bush 


plate of the type described earlier 
is used conjunction with this 
head. 

At the ninth working station a 


compound slide unit at the left is used 
for milling the layshaft bosses. ‘The 
right-hand station is vacant. Only a 
left-hand head is used at the tenth 
working station. It is adapted to act 
as a rise-and-fall miller for machining 
the rear face to length. The final 
working station on this machine, see 
Fig. 26, is used for milling the side 
cover face in the specified relationship 
to the main bores. A bridge frame, 
with the milling head mounted on it, 


Fig. 25. Hydraulically operated retractable guide bush plate on the machine shown in 
Fig. 24 
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is built across the transfer line at this 
station. 

At this stage the component is trans- 
ferred to a standard milling machine 
on which the front face is milled in 
relationship to the rear face. It is then 
passed to a two-way horizontal unit 
boring machine which is tooled to 
counterbore the rear main bearing and 
slightly countersink this bore from one 
head while similar operations are 
carried out on the front main bearing 
from the other head. 

The component then goes to the 
second in-line automatic transfer 
machine, which has 13 stations. It is 
shown in Figs. 27 and 28. Loading is 
effected at the first station with the 
shaft axis of the casting in line with 
the longitudinal axis of the machine 
and with the rear end leading. Loca- 
tion is taken from the machined rear 
face and from the two location holes 
in the front flange. 

The first working station on this 
machine, see Fig. 28, has a horizontal 
unit head to the left of the transfer 
line. It carries a milling attachment 
and a special form drill for milling the 
clutch shaft boss in relation to the 
main bores and for drilling a_ hole. 
There are two horizontal unit heads 
at the right. They are disposed at an 
angle to the horizontal, one to drill 
down and the other up. Each head 
carries a jin diameter end mill for 
starting an angular hole. The drill 
guide bush plate for these heads is 
carried on two vertical columns. It is 
pneumatically operated to bring it into 
the working position before the tools 
advance and to withdraw it after the 
tools are retracted. This is necessary 
to allow the component to be indexed 
to the next station. 

Only one head is used at the second 
working station. It is a vertical unit 
head with two spindles for drilling two 
holes at an angle of 30deg to the 
vertical in the bottom of the box. As 
these holes are of considerable depth, 
a reciprocating unit head is used. The 
third working station has a two spindle 
horizontal unit head at the left for 
drilling two tapping holes in the clutch 
boss. At the right there are two 
horizontal unit heads disposed at the 
same angles as the right-hand heads at 
the first working station. They are 
tooled for drilling holes in the side 
cover face which were started at the 
first working station, and the guide 
bush plate arrangement is the same as 
at the first station. Because of the 
depth of the holes, reciprocating heads 
are used. 

Only one head is used at the fourth 
working station. It is a two-spindle 
head at the left of the transfer line 
and is arranged to drill at an angle to 
the vertical. Two combined drill and 
pin facing tools are used to pin face 
and counterbore the holes drilled at the 
second station. The left-hand side of 
the fifth working station is occupied 
by a blow-out and gauging unit for 
the two tapping holes in the clutch 
boss, while from the right-hand side 
the holes drilled from the previous 
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angular heads are reamed to size. The 
guide bush plate arrangement for this 
is the same as at the first and third 
working stations. 

There is only a single head at the 
next station. It is a two-spindle head 
tooled for reaming the holes drilled at 
the second station. At the seventh 
working station a horizontal unit head 
at the left of the transfer line is used 
for tapping two holes in the clutch 
boss, while at the right there is a two- 
spindle vertical unit head for drilling 
one hole in the bottom of the box and 
drilling and counterboring a hole in 
the reverse shaft boss. A retractable 
guide bush plate is used in conjunction 
with the right-hand head. 

At the eighth working station a two- 
spindle tapping head at the left is used 
to tap two holes in the bottom of the 
box at 30 deg to the vertical, while at 
the right a single-spindle horizontal 
unit with a reciprocating head is used 
for drilling a hole in the side cover 
face. A spring-loaded bush guide plate 
is mounted on the reciprocating head. 
A two-spindle tapper at the left of 
the next station taps a drain hole and 
a hole in the reverse shaft boss, while 
at the right a horizontal unit head with 
reciprocating motion reams a hole in 
the side cover face. At the penultimate 
and final working stations on_ this 
machine, the left-hand stations are 
vacant. At each of these stations there 
is a single-spindle horizontal recipro- 
cating drill head at the right of the 
transfer line, one to drill and the 
other to ream a hole in the side 
cover face. 

After leaving the second transfer 
machine, the component is passed to 
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Fig. 26. The final working station on the 13-station gearbox casing transfer machine 


a machine tooled for cutting away the 
rear layshaft boss and for skimming 
out a recess for the reverse wheel 
clearance. Thence the gearbox is 
passed to an Austin two-way horizontal 
multi-reaming machine. From a five- 
spindle multi-head at the right, three 
rod holes are reamed in the front and 
rear faces, the layshaft holes in the 
front and rear faces and the reverse 
shaft hole are reamed to size. There is 
a two-spindle head at the left. It is 
used to ream one dowel hole and com- 
bined drill and ream another. The 
machining of the gearbox casing and 
bell housing is completed on a _ vertical 
unit machine tooled for finish facing 


the flange in relation to the inside front 
face. 


Gearbox rear cover 

An aluminium die-casting is used 
for the gearbox rear cover. The first 
machining operations are carried out 
on a Herbert No. 3A Auto lathe with 
a special pot chuck in which the com- 
ponent is loaded with the flange end 
out. From the first turret station on 
this machine two diameters are rough 
bored in the flange end and the 
bottom of the larger bore is faced, 
while at the same time the flange face 
is rough machined from the rear tool 
post. Following this, the two bores 


Fig. 27. The second in-line transfer machine for the gearbox casing 


165 
2 


AUTOMOBILE 
ENGINEER 


Fig. 28. The first working station on the machine shown in Fig. 27 


are finish machined from the second 
turret face, while the flange face is 
simultaneously semi-finished from the 
front cross slide to leave an allowance 
for final truing. 

Another Herbert 3A Auto lathe is 
used for the next operation. For this 
operation the component is loaded 
with the machined flange towards the 
headstock to allow machining to be 
carried out on the rear end. On this 
machine a combination — tool-holder 
carries a boring bar with one boring 
tool and two knee tool-holders, each 
carrying a turning tool. ‘These tools 
rough bore the rear end of the casting 
and rough turn two diameters. A radius 
and facing tool on the front cross slide 
faces the end and forms a radius. 


A combination tool holder is used 
on the second turret slide. It carries 
a boring bar with three boring tools 
and two knee tool-holders each carry- 
ing a turning tool. The boring tools 
are arranged to semi-finish the bore 
roughed by the tool at the first station; 
to finish bore a recess; and to form a 
chamfer at the junction of the recess 
and the bore. The turning tools finish 
turn the diameters that were rough 
turned from the first turret face. 
Grooving tools on the rear cross slide 
then form two grooves in the turned 
diameters. knee tool-holders, each 
with a turning tool, are mounted on 
the third turret face. One tool turns a 
diameter and forms a radius while the 
other forms a chamfer on a diameter 
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turned from the second turret face. 
Finally, a hole in an internal web is 
bored from the fourth turret face. 

Before any further machining is 
carried out, the bore in the rear end 
of the casting is hand reamed and the 
bush is then pressed in. The com- 
ponent is then transferred to an Austin 
unit machine with a_ two-spindle 
vertical tapping and reaming head and 
a single spindle vertical fine boring 
unit. This machine has a _ rotary 
indexing table with four stations, one 
for loading and unloading and three 
working. 

Location in the work fixture is taken 
from a bore in the flange end and from 
the flange face. Air-operated clamps are 
used, and the table is rotated by hand 
for indexing. At the first working 
station one of the spindles in the two- 
spindle head carries a special tap for 
cutting the oil return groove in the 
hole previously bored in the internal 
web. The component is then indexed 
and this hole is reamed from the 
second spindle of the two-spindle head. 
To complete the operations on this 
machine, the bush is fine bored to size 
from the fine boring unit head at the 
third working station. 

Further machining is then carried 
out on a B.S.A. high-speed facing 
lathe. The component is mounted on a 
special mandrel that gives location 
from two machined bores and is tooled 
for facing the flange from the rear 
tool slide and facing to depth a recess 
in the flange end. This ensures that 
the elements machined on this lathe 
are truly at right angles to the axis 
through the bores. 

The component is then passed to a 
multi-station in-line automatic transfer 
machine. Generally transfer machines 
are used to carry out machining some- 


Fig. 29. Automatic in-line transfer machine for the gearbox rear end cover 
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where in the plane that is at right- 
angles to the transfer line, but for 
machining this component it has been 
necessary to arrange several heads to 
work at compound angles. There is 
also a second complication that is 
unusual on transfer machines. The 
casting is loaded into the work fixture 
with its longitudinal axis in line with 
the longitudinal axis of the machine, 
but some of the holes to be drilled are 
at such an acute angle in relation to 
the axis of the casting that it is 
impossible to set the heads for drilling 
to be carried out with the axis of the 
work coincident with the axis of the 
machine. For this reason provision 
is made for indexing the work during 
its passage through the machine. To 
effect this a special work fixture is 
used. The actual work-holding fixture 
is mounted on a circular indexing table 
which is mounted direct on the platen. 
At the appropriate points in the travel 
through the machine circular indexing 
is effected by means of cams. <A 
general view of the machine is shown 
in Fig. 29. 

At the left-hand side of the first 
working station there is a_ special 
horizontal unit head with a vertical 
milling head attachment for milling a 
face in relation to the centre-line of 
the component, while at the right there 
is a single-spindle drill unit arranged 
to drill a hole at 3 deg to the horizontal. 
A single-spindie head at the left of the 
second station carries an end mill for 
machining an elongated boss. The 
right-hand head at this station com- 
prises a vertical unit head and a single- 
spindle drill head mounted on a 
special column to give a compound 
angular setting, see Fig. 30. 

The third station has a single-spindle 
horizontal drill at the left for drilling 


Fig. 31. 
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Fig. 30. The first working station on the machine shown in Fig. 29 


a hole in an internal boss for the 
speedometer drive, while at the right 
a single-spindle tapper, mounted in 
the same manner and at the same angle 
as the right-hand head at the previous 
station, taps the hole drilled at the 
previous station. Between this station 
and the next working station the 
component is automatically indexed to 
bring the speedometer boss to the left- 
hand bank for drilling. 

At the fourth station the left-hand 
head carries a facing cutter for rough 
facing the speedometer boss, while a 
three-spindle vertical head at the right 
drills three tapping holes at a com- 
pound angle. These holes are counter- 
sunk at the next station, where at the 
left-hand side there is a single-spindle 
vertical drill head with a combination 


The transfer machine for the gear carrier 


drill for drilling one hole and dimple 
spotting for another hole. 

A blow-out and gauging unit is 
mounted at the right-hand side at the 
sixth station for clearing the swarf 
from, and checking the depth of three 
tapping holes, while at the left-hand 
side of this station there is a horizontal 
unit head with a combination § tool- 
holder carrying a boring bar and tool 
for rough boring a diameter and a drill 
for drilling a hole that is later reamed. 
At the left-hand side of the seventh 
station there is a horizontal unit head 
with a single-spindle drill head carry- 
ing a facing bar, with two facing tools 
and a chamfering tool for machining 
the speedometer faces. Three holes 
are tapped from a vertical unit at the 
right-hand side of this station. 
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Fig. 32. The loading and first working stations on the machine shown in Fig. 31 


Both the eighth and ninth stations 
have single-spindle heads at both sides 
of the transfer line. The left-hand 
head at the cighth station is tooled to 
ream two holes, while the right-hand 
head is for drilling a 3. in hole from 
the rear face through into the forward 
half of the casting. This is a particu- 
larly difficult operation to mount on a 
transfer machine, since the hole is 
very long in relation to its diameter 
and is at an angle to the surface where 
drilling starts. At the ninth station, 
the left-hand head carries a tool for 
boring a diameter to size, while the 
speedometer hole is tapped from the 
right-hand head. The tenth and final 
working station has a multi-spindle 
head at the left for drilling nine holes 
in the flange face and one hole in an 
internal web. A long hole breaking 
through into the bore is drilled from 
the right-hand head at this station. 
This completes the machining on the 
rear cover, except for drilling one hole 
on a sensitive drilling machine. 


Gear carrier 

A particularly interesting machining 
sequence is employed on the cast 
aluminium rear axle gear carrier. For 
the amount of machining that is 
necessary, the component is handled a 
remarkably small number of times. 
The first machining operations are 
carried out on a Fay automatic lathe 
with a Skinner three-jaw air chuck 
arranged for the jaws to grip on chuck- 
ing pieces at the rear of the flange. A 
drawbar holds the component back in 
the chuck. 

Four turning tools are mounted on 
the front tool slide. They rough and 
finish turn the flange O.D., rough turn 
a register and rough turn the corners 
of the bearing cap lugs to a specified 
diameter. There are five tools, three 
facing and two chamfering, mounted 
in the tool box on the rear tool slide. 
They face the bearing cap joint faces 
in relation to the flange face, machine 


the rear face of the flange and form a 
spigot to size; rough face the front 
face of the flange; and form chamfers 
on the front and rear edges of the 
flange. There is also a facing and 
forming tool carried on the auxiliary 
overhead slide to finish the flange face 
in relation to the bearing cap joint faces 
and the register. 

The casting is then passed to a 
seven-station Austin in-line automatic 
transfer machine, see Figs. 31 and 32. 
Location in the work fixture is taken 
from the flange diameter and face. A 
swing bar across the differential bear- 
ing lugs is used to clamp the work in 
the fixture. The swing bar also makes 
contact in the half bearings to give the 
correct radial location. In addition, 
the swing bar has two accurate holes 
to take guide pillars mounted on the 
spring-loaded guide bush plates on 
the machine heads. Additional register 
between the bush guide plates and the 
work fixture is afforded by two short 
pillars on the work fixture, which 
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locate in holes in the bush guide plate. 

At the first working station there is 
a 12-spindle horizontal drill unit at 
the left. It drills eight holes in the 
flange and four in the bearing cap 
joint faces. There is a single spindle 
boring head at the right for rough 
boring three diameters. A_ horizontal 
multi-drill head at the left of the second 
working station countersinks the holes 
drilled at the first station. The right- 
hand station is vacant. 

Two horizontal multi-spindle drill- 
ing heads are used at the next station. 
The head at the left reams the holes in 
the flange, and that at the right coun- 
tersinks the other end of the flange 
holes. At the fourth working station 
a blow-out and gauging unit at the 
left clears the tapping holes in the cap 
joint faces and checks them for depth; 
the right-hand station is vacant. At the 
final working station the holes in the 
cap joint faces are tapped from the 
left-hand head, while from the right- 
hand head the end opposite the flange 
is faced and a radius is formed on it. 

At this stage the bearing caps are 
fitted. After the assembly is completed, 
the assembled carrier is loaded into a 
fixture on a Vertimax lathe. Location 
is taken from the flange diameter and 
the back face, and clamping is effected 
by means of manually rotatable clamps 
pulled back by an air cylinder. Two 
turning tools, one roughing and one 
finishing, are mounted on the right- 
hand head. They rough and finish 
turn the register diameter the 
bearing caps and remove excess 
material from the corners of the bear- 
ing cap lugs. Two chamfer tools in 
the left-hand head then form chamfers 
on the top and bottom edges of the 
register. 

From the Vertimax machine, the 
assembled carrier is transferred to a 
three-spindle double-end Precimax 
fine borer. This machine carries a 
fixture that can be manually indexed 
through 90 deg. Location in the fix- 
ture is taken from the flange diameter 
and the back face and radially from 
a reamed hole. The machine has two 


Fig. 33. Precimax four-spindle double-end machine for fine boring the gear carrier 
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spindles in the left-hand head and one 
in the right-hand head. 

The first machining is carried out 
from the rear spindle of the left-hand 
head with the longitudinal axis of the 
component in line with the axis of the 
work spindle. Two boring tools and a 
chamfering tool are mounted in the 
boring bar. These tools machine the 
housings for the hypoid pinion shaft 
bearings. One housing is rough bored 
and rough faced to depth, another is 
finished to size and a chamfer is 
formed on the end of the bore. 

When the machining from the first 
spindle is finished, the work is auto- 
matically returned to the central posi- 
tion. It is then indexed through 90 deg 
to bring the axis through the differen- 
tial bearing bores into line with the 
front work spindles. These two 
spindles are arranged for out-feeding 
since each of the bearings has a stepped 
bore. The work is traversed to the 
left-hand head and feeds over the bar 
which carries one boring and one 
boring and facing tool. During the 
traverse to the left, the smaller 
diameter is finish bored to size. At the 
completion of the traverse to the left, 
the traverse is automatically reversed 
and continues at feed rate, while the 
out-feed tool is brought into action to 
rough bore the second diameter and 
rough face the bottom of this bore. 
Traverse to the right continues to carry 
the work to the right-hand front 
spindle which carries out the same 
cycle of operations on the other 
differential bearing. 

Machining on the assembled gear 
carrier is completed on a four-spindle 
double-end Precimax fine borer, see 
Fig. 33. This machine also has a fix- 
ture that can be indexed manually 
through 90 deg, and as on the previous 
machine, the rear spindles are arranged 
for machining elements related to the 
axis of the hypoid pinion shaft bear- 
ings, while the front spindles are once 
again arranged to machine the differ- 
ential bearings. Location is effected 


Fig. 35. Rotary transfer machine with Austin unit heads for the swivel axle 


AUTOMOBILE 
ENGINEER 


Fig. 34. In-line transfer machine for the swivel axle 


in the same manner as on the three- 
spindle Precimax machine. 

To begin the final machining opera- 
tions, the work is traversed to the 
left-hand rear spindle where one bore 
is finished to size and the bottom of 
the bore is finish faced in relation to 
the centre of the differential bearing 
bores. The work is then traversed to 
the right-hand rear spindle which 


carries a boring and facing tool and a 
boring and chamfering tool. These 
tools finish two bores to size, machine 
a face in relation to the centre line of 
the differential bearings, and form a 
chamfer at the mouth of the bore. 
The fixture is then automatically 
traversed to the central position and 
stopped. It is then indexed through 
90 deg to bring the axis through 
the differential bearings into line with 
the front spindles which are both 
arranged for out-feeding. The fixture 
is then traversed to the left and the 
bearings pass over the boring bar. At 
the end of the traverse to the left, the 
out-feed comes into operation and the 
direction of table traverse is reversed 
so that the larger of the two bearing 
diameters is finish bored during the 
reverse stroke. At a pre-determined 
point in the return stroke the bar in- 
feeds to face the bottom of the bore in 
relation to the axis through the pinion 
bores. A similar sequence is then 
carried out from the right-hand front 
spindle on the other differential bear- 
ing. On this component, accuracy not 
only of individual dimensions but also 
in regard to relationships between 
different elements is of fundamental 
importance. ‘To ensure that the speci- 
fied close tolerances are maintained, 
every rear axle gear carrier is checked 
in a special receiver gauge specially 
designed to allow all the checking to be 
carried out quickly and accurately. 
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Swivel axle machining 

The form of the swivel axle is such, 
and many of the specified tolerances 
are so close, that a complex machining 
sequence cannot be avoided. How- 
ever, although the sequence is complex, 
the actual number of times the 
component is handled relatively 
small; this has been made possible by 
the use of three machines, a Ryder 
Verticalauto, an Austin in-line auto- 
matic transfer machine and an Austin 
multi-station rotary transfer machine. 

To begin the machining sequence, 
the swivel axle is loaded into a 
centring fixture on  doubie-end 
machine. The fixture is arranged to 
locate and centralize the end of the 
stem and the swivel pin bosses. On 
this machine the end of the stem is 
centred from one end and the lighten- 
ing hole portion is centred from the 
other. This gives location points for 
the next operation sequence, which is 


AUTOMOBILE 
ENGINEER 


breaks down the end of the stem for 
parting off and forms a chamfer. 

The turning slide, with two turning 
tools and a facing tool, and the facing 
slide, with two facing tools, are used 
at the third station. Two diameters 
are rough turned on the stem, a radius 
is rough formed to blend into a recess 
in the ribs and the top of the register 
boss is rough faced from the turning 
slide. The tools in the facing slide 
rough machine the flange face, rough 
form a register and rough machine the 
front face of a boss. 

Only the left-hand former copying 
slide is used at the fourth station 
where the taper portion of the stem 
is turned to size, and a chamfer is 
formed on the edge of a boss. At the 
fifth station there are three turning 
tools on the turning slide and three 
facing tools on the facing slide. The 
turning tools finish machine two stem 
diameters and semi-finish a register, 


Fig. 36. The loading end of the in-line transfer machine for the rear axle casing 


carried out on a No. 6. Ryder 
Verticalauto. 

The work-holding fixture has a dead 
centre that locates in the centred 
portion of the lightening hole. An air- 
operated cemented carbide tipped 
centre locates in the centre in the stem 
end. This centre is operated indepen- 
dently of the tool slides and is arranged 
to come down after indexing is 
completed but before the tools engage 
the work; it is withdrawn after the 
tools have been retracted but before 
indexing starts. To prevent the work 
from coming out of the jaws during 
indexing, there are clamps with float- 
ing jaws across the riks. 

Loading is effected at the first 
station on the Ryder machine. Three 
tools are used at the second station, 
two turning tools on the right-hand 
former copying slide and an under- 
cutting tool on the facing slide. ‘The 
turning tools machine two diameters 
on the stem and the undercutting tool 


while the tools on the facing slide 
finish machine three elements. At the 
final station two turning tools on the 
left-hand former copying slide finish 
turn another two stem. diameters, 
while a turning tool on the facing slide 
finish turns the register to size. The 
tool on the facing slide is mounted in 
a caliper-type tool-holder with a ball 
race that acts as a roller steady. 

The stem end is then parted off to 
length on a facing lathe. Following 
this, the inner flat faces of the stop leg 
are milled in relation to the centre 
swivel pin boss and the face of the 
bottom swivel pin boss is milled. A 
side and face milling cutter is used. At 
the same setting, the lower end of the 
stop legs and the end face of the top 
swivel pin are milled with another side 
and face cutter. The component is 
then passed to a 16-station in line 
automatic transfer machine, see Fig. 34. 

Because of the component’s shape, a 
fairly elaborate work-holding fixture is 
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necessary. The component is loaded 
into the fixture with its stem up, with 
location taken from the diameter of the 
register and the flange face. Clamping 
is effected from the underside in such 
a manner that a vee registers against 
the bottom swivel pin boss and 
centralizes this boss with a floating 
support under the two steering arm 
lugs. Hand-operated, compensating- 
type clamps are used. 

At the first working station there is a 
single spindle drill head to the left. It 
is at an angle of 74 deg for drilling a hole 
to a depth of approximately one inch 
in one of the swivel pin bosses. There 
are two heads, one horizontal and one 
vertical at the right of this station. The 
horizontal head is set at an angle of 
74 deg to the horizontal for drilling a 
hole to a depth of approximately one 
inch in the other boss. A Landex die- 
head is mounted in the vertical head 
unit for screwing the stem end. 

There is a single spindle drill head, 
inclined at 7} deg to the horizontal, at 
the left of the second working station. 
It drills through the top swivel pin 
boss at ¢s in smaller diameter than the 
hole drilled in that boss at the previous 
station. A_ horizontal single-spindle 
head inclined at 7} deg and a four- 
spindle vertical head are mounted at 
the right of this station. The horizontal 
head drills through the bottom swivel 
pin boss, while the vertical head drills 
four tapping holes in the flange. 

The third is an idle station. At the 
fourth station there are two heads at 
the right-hand side, while the left-hand 
side is vacant. One head, at 7} deg 
to the horizontal, counterbores_ the 
hole in the bottom swivel pin boss 
while a four-spindle vertical head is 
used for counterboring the four 
tapping holes in the flange. A some- 
what unusual tooling is employed on 
the left-hand head at the fifth station. 
This head is set at 7} deg to the hori- 
zontal and carries a hollow milling 
cutter that is used for turning the top 
swivel pin boss. At the right-hand 
side of this station there are two heads. 
One is set at the appropriate angle to 
the horizontal for rough machining the 
bottom face of the bottom swivel pin 
boss. The other, a vertical head, is 
tooled for reaming the four counter- 
bored holes in the flange. The next is 
an idle station. 

A_ blow-out and gauging unit for 
clearing and checking the holes in the 
flange is mounted at the left of the 
transfer line at the seventh station, 
while at the right a head at 74 deg to 
the horizontal carries a facing cutter 
for finish machining the end face of 
the bottom swivel pin boss. Two heads 
are mounted at the right-hand side of 
the eighth station. One is a_ vertical 
unit for tapping the holes in the flange; 
the other is tooled to open out the hole 
in the bottom swivel pin boss. At the 
same station, a single spindle head at 
the left-hand side of the transfer line 
is tooled for opening out the hole 
through the top swivel pin boss. The 
ninth station is idle. 

There are three single spindle heads 
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at the next station. Two heads, one at 
the left and the other at the right, set 
at the appropriate angle to the hori- 
zontal are used for reaming the swivel 
pin bosses, while a vertical head drills 
the lubricator hole in the top swivel 
pin boss. At the eleventh station, the 
mouth of each swivel pin boss is cham- 
fered from two heads at 7} deg to the 
horizontal, while the greaser boss is 
pin-faced from a vertical head. The 
next station is idle. A vertical unit 
with a milling head at the thirteenth 
station mills a keyway in the end of 
the stem. To complete the work on this 
transfer machine the cotter pin hole is 
drilled through the stem and_ the 
greaser hole is tapped from two heads 
at the final working station. 

A certain amount of machining, 
chiefly drilling and tapping, must be 
carried out from the side opposite the 
stem of the swivel axle. These opera- 
tions are carried out on an eight-station 
rotary indexing machine with Austin 
unit heads. The component is located 
in the fixture from the flange face and 
the register diameter, and from one 
counterbored hole in the flange. It is 
clamped in position with the stem 
pointing radially upwards. 

Loading is effected at the first 
station. At the second station, a single- 
spindle horizontal unit drills a 4 in 
diameter lightening hole to an approxi- 
mate depth of I$in. This hole is 
opened out to {iin diameter for a 
depth of about }in from single- 
spindle horizontal head at the third 
station. The greaser hole is drilled 
from a horizontal head at the fourth 
station and is then pin-faced at the 
fifth station. Two steering arm bosses 
are also pin-faced at this station. A 
two-spindle horizontal head at the 
sixth station carries two counterbore 
drills for counterboring holes in the 
steering arm bosses, while a_ similar 
head at the seventh station is tooled 
to ream these holes. Also at the seventh 
station there is a vertical head arranged 
for drilling a cotter hole through the 
stem at right angles to the cotter hole 
drilled on the in-line transfer machine. 
To complete the operations on this 
machine there is a three-spindle hori- 
zontal tapper at the eighth station for 
tapping the greaser holes and two 
holes in the steering arm boss. This 
rotary transfer machine is shown in 
Fig. 35. To complete the machining 
on the swivel axle, the inside face of 
each swivel pin boss is counterbored 
on one machine and two. stem 
diameters are ground on another. 


Rear axle casing 

As these notes are concerned only 
with machining sequences, _ the 
methods employed for fabricating the 
rear axle casing will not be discussed 
in detail. It must suffice to say that 
the most modern types of welding 
equipment are used to produce a sound 
casing with all the various fittings 
accurately positioned. 

When all the welding is completed, 
the machining sequence proper is 
started on an Austin unit double-end 
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boring machine. 
On this machine a 
cone is formed in 
the mouth of the 
axle tube at each 
end. At the same 
setting, two 
diameters are bored 
in each tube end, 
one to finished size 
and one to leave an 
allowance for sub- 
sequent reaming. 
From the double- 
end boring 
machine, the axle 
casing is transferred 
to a dual - drive, 
double - end Maxi- 
matic multi - tool 
Jathe. The com- 
ponent is loaded 
between centres 
gripped by 
jaws that expand in 
the bore at each 
end. This machine 
carries three tools 
on each of the front 
slides for finish 
turning three 
diameters on each 
end. Tools on the 
rear tool slides 
finish machine the 
flange faces to give 


the correct overall Fig. 37. An intermediate station on the machine shown in Fig. 36 


width between the 

flanges, form a 

radius in front of the register 
diameter and face a _ shoulder. 
At the same time, a facing and cham- 
fering tool forms a chamfer and faces 
a shoulder in relation to the flange 
face, while a chamfering and turning 
tool chamfers the end of the tube and 
form turns a diameter for threading. 
The component is then passed to an 
eleven-station Austin unit in-line 
automatic transfer machine. 


Although in-line transfer machines 
for rear axle casings have been used 
for some time in the United States 
of America, to the best of our know- 
ledge the Austin Motor Co. Ltd. are 
the first British organization to employ 
transfer machining on these com- 
ponents. The loading station and the 
first working station of the machine 
are illustrated in Fig. 36. The com- 
ponent is located from the flange face 


Fig. 38. The final working station on the rear axle casing transfer machine 
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and the register diameter at each end 
by means of one fixed and one sliding 
locator. Clamps are fixed on either side 
of the “bowl,” which is supported 
underneath by adjustable cam- 
operated jacks. 

In certain respects this machine 
differs from most other transfer 
machines. Generally, in-line transfer- 
machines have the machining heads 
mounted on bases or columns placed 
at either side of the transfer line, but 
the considerable overall length of the 
axle casing makes such an arrange- 
ment impracticable for this applica- 
tion. What has been done for this 
application is to arrange horizontal 
heads on either side of the transfer 
line for machining towards the ends 
of the tubes, while vertical heads for 
machining the banjo portion are 
mounted on frames that bridge the 
transfer line. 

At the first working station there is 
a four-spindle horizontal unit at each 
side for drilling four holes through the 
flange. Mounted on the bridge at this 
station, there is a vertical anit with a 
special boring head for machining to 
size two bores in the banjo portion. 
The next station comes under the 
bridge frame and is necessarily an idle 
station. At the next station, horizontal 
units on either side of the transfer line 
are used for reaming the flange holes 
drilled at the first working station. Also 
at this station there is a vertical head 
mounted on the bridge frame and 
tooled for machining the face of the 
bowl in relation to the centre line of 
the tubes. This station is shown in 
Fig. 37. 

The next working station has a 
single-spindle horizontal head at each 
side of the transfer line. Each head 
carries a special tap to form the oil 
return groove thread in one end of 
the tube. A vertical head mounted on 
the bridge frame drills eight holes in 
the joint face. The bores of both axle 
tube ends are reamed from single- 
spindle heads at either side of the next 
station, while the holes in the joint 
face are countersunk from a multi- 
spindle vertical head on the bridge 
frame. At the final working station on 
this machine, horizontal heads are used 
to screw each end of the tube and a 
vertical head is tooled for reaming the 
holes in the joint face. This station is 
shown in Fig. 38. 


Selector rods 

There are three selector rods, and 
practically the whole of the machining 
on each rod is carried out on an in- 
line automatic transfer machine. There 
is, of course, a transfer machine for 
each type of rod. One of the machines 
is illustrated in Figs. 39, 40 and 41. Of 
these machines, it is sufficient to say 
that most of the stations are occupied 
by milling heads for milling the ends 
of the rod to length, for milling the 
jaws and for milling slots in the peri- 
phery of the rod which, in conjunction 
with spring-loaded balls housed in the 
front wall of the gearbox, form the 
gear locks. 


a, ~ “ 4 
he ‘ Fig. 39. One of the transfer machines for gear selector rods 
: : Fig. 40. A milling station on the machine shown in Fig. 39 
Fig. 41. Centring heads on a selector rod transfer machine 
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Each of the rod transfer machines 
has one unusual feature, namely a 
station at which both ends of the rod 
are centred simultaneously. One of 
these stations is shown in Fig. 41. A 
rise-and-fall double-end unit is 
mounted on a vertical column at the 
side of the transfer line. It carries two 
heads, one with a centre drill and the 
other with a centre drill and chamfer- 
ing tool. These heads feed longitu- 
dinally towards each other when the 
whole unit has been traversed down to 
the correct position. 


Rotary transfer machines 

Because of their comparative novelty, 
the automatic in-line transfer machines 
will probably have greater interest for 
production engineers than any of the 
other machining developments for 
Austin “ A30” power units and trans- 
missions. The in-line transfer machine 
developments should not, however, be 
allowed to overshadow completely the 
important part played by specially 
developed rotary transfer machines, 
which are widely used in the produc- 
tion of transmission details. In every 
case the machine has been specifically 
designed for one component. 

For example, there are three such 
machines for producing speed forks, 
one for the Ist and 2nd fork, one for 
the 3rd and 4th fork, and one for the 
reverse fork. The machine for the 
3rd and 4th speed fork is shown in 
Fig. 42. The table is arranged for 
double indexing and carries eight fix- 
tures, four that take the component 
vertically and four taking it horizon- 
tally. For the first machining sequence 
the component is loaded vertically and 
after one cycle is transferred to a hori- 
zontal fixture. All the machining is 
completed in two cycles. A_ similar 
principle is used for the other speed 
fork machines. 

Another interesting rotary transfer 
machine is used for the gearbox front 
cover. It is shown in Fig. 43. Before 
the aluminium die-casting goes to the 
rotary transfer machine, the joint face 
is ground on a disc grinder and some 
milling is carried out. The machine 
shown in Fig. 43 has a four-station 
indexing table. There are seven Austin 
unit heads, but only five are used for 
any one component. The reason for 
the additional heads is to allow the 
machine to be used for either right- or 
left-hand covers. 

The component is loaded into the 
work fixture and secured by air- 
operated clamps. At the first station 
there is a _ three-spindle horizontal 
head. One spindle carries a boring 
bar with two boring tools and a 
chamfering tool; each of the other 
spindles carries a flat-bottomed drill. 
From this head the main bore and the 
ball race recess are rough machined, 
and a chamfer is formed on the mouth 
of the bore by the tools in the boring 
bar, while the flat-bottomed drills form 
shallow recesses. Also arranged to 
operate at the second station are two 
angular single-spindle heads; only one 
head is used, depending upon whether 
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Fig. 42. Austin rotary transfer machine for gear forks 


the cover is right- or left-hand. This 
bores a tapping hole through the lugs. 

At the third station there is a hori- 
zontal unit with a speed reducing head 
that carries a special tap for cutting the 
oil return groove. The arrangement 
of the heads for the fourth station is 
similar to that at the second station, 
except that there is a two-spindle in 
place of the three-spindle horizontal 
head. At this station the elements 
rough machined at the second station 
are finish machined from the horizontal 
head, and the angular hole drilled at 
the second station is tapped from one 
of the vertical angular heads. 

There are some components for 
which rotary transfer machines with 
the table arranged to index round its 
vertical axis are not altogether satis- 
factory. For some such components, 


one 


Fig. 43. Austin unit-head rotary transfer machine for gearbox front cover 


Austin unit machines are used in 
conjunction with a trunnion-mounted 
fixture arranged to index about its 
horizontal axis. A machine of this 
type is shown in Fig. 44. It has an 
eight station trunnion, two horizontal 
three-spindle units and two vertical 
two-spindle units for machining the 
layshaft. 

Loading is effected at the first 
station, and the second is an idle 
station. At the third station each end 
of the shaft is centred from a spindle 
in one of the horizontal heads. The 
second spindle in each of these heads 
comes into operation at the fourth 
station where a 3) in hole is drilled to 
a depth of { in in each end of the shaft. 
At the fifth station, the third spindle 
in each horizontal head continues the 
drilling at each end at ¢ in diameter 
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Fig. 44. Austin unit-head machine with eight-station trunnion-mounted turret 


to a depth of 14) in. The vertical units 
come into action at the sixth station to 
complete the machining by milling the 
end step down to the centre line and 


by drilling the cross holes. 

Generally, the speeds and feeds 
employed are reasonably high, but not 
in any way remarkable. This is not 
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surprising, since the Austin Motor Co. 
Ltd. do not make the rate of metal 
removal the sole criterion for determin- 
ing machining conditions. On the con- 
trary, the general practice is to work 
at something appreciably lower than 
the maximum possible rate. In other 
words, the machining conditions are 
selected to give the best possible com- 
bination of output and tool life with 
a balanced production. Although this 
may cause the floor-to-floor times for 
certain operations to be significantly 
longer than the shortest possible, the 
unit cost may be appreciably lower 
than would be achieved at higher rates 
of metal removal. In other words, the 
production processes for the “ A30” 
power unit and transmission have 
been scientifically planned to combine 
efficiency with economy. 

There will be general agreement that 
the developments described in these 
notes are clear evidence that The Austin 
Motor Co. Ltd. are prepared to meet 
the very keen competitive conditions 
that already exist, and which become 
even keener, in both the home and 
export markets. The decision to design 
and manufacture unit machine heads 
for the Company’s own special pur- 
poses was not one to be lightly taken, 
but the results already achieved have 
proved that it was wise. 


SCANDINAVIAN SERVICE 


Conditions under which Road Vehicles Operate 


ANUFACTURERS concerned 

with the Scandinavian markets 
for road vehicles, and more particularly 
for commercial vehicles, must give 
thought to the very severe operating 
conditions. During the summer, con- 
ditions are not significantly different 
from those encountered in this country, 
but in winter, and particularly during 
the thaw, road conditions may become 
very difficult. In addition, it may be 
necessary to operate over almost 
deserted roads, where help, if 
needed, would scarcely ever be 
forthcoming. 

Winter temperatures are, of course, 
very much lower than those experi- 
enced here, and there is a wide varia- 
tion over the whole peninsula. For 
example, in 1951 the lowest tempera- 
tures recorded in various parts of 
Sweden were 19-5 deg F in the extreme 
south, 8Sdeg F at Gothenburg, 

15 deg F at Stockholm lattitude and 

43 deg F in the extreme north, Even 
lower temperatures are experienced in 
Finnish Lapland, where 40 deg F, 
combined with strong winds, is a 
common occurrence. These tempera- 
tures make great demands not only on 
the engines and vehicles themselves, 
but also on fuels, lubricants and 
batteries. 

Many main roads in Norway and 


Sweden are metalled, but most of the 
other roads are surfaced in gravel and 
sand, and few roads in Finland are 
metalled at all. Dust is a problem on 
the gravel roads. To minimize the dust 
nuisance, the principal gravel roads 
are sprayed with calcium chloride or 
sulphite lye during the summer. These 
binding media are sometimes mixed 
with clay spread out on the road and 
moistened. ‘The result is acceptable in 
dry weather, in rain one or two inches 
of salty mud may be formed. 

In dry weather, the dust puts great 
demands on engine air cleaners. The 
gravel, and even the concrete and 
asphalt roads can cause much trouble, 
especially in the spring, owing to the 
effects of thawing. On slippery winter 
roads, the large American cars with 
over-powered engines find considerable 
difficulty, since neither accelerator nor 
brakes can be used and chains are of 
litte help. The oil bath type of air- 
intake filter is the only one recom- 
mended. Double filters should always 
be used for diesel engine fuel injection 
pumps. 

The mixture of gravel, dust, water, 
clay and calcium chloride or sulphite 
lye can easily damage chassis bearings 
and moving parts. Brake drums must 
be effectively shielded, as must fuel 
injection pumps and electrical equip- 


ment for underfloor engines. The 
chassis should have anti-corrosion 
treatment, and the frame should be 
sturdy yet flexible, particularly for bus 
or lorry chassis. Low centre of gravity 
is essential. 

To reduce fuel viscosity in winter, 
it is not unusual to mix the oil with 
from 20 to 30 per cent paraffin. In the 
colder areas the fuel tank is often 
warmed by exhaust gases, by means of 
a copper coil. Condensation of water 
in the fuel tank is a frequent source 
of trouble since it freezes and blocks 
the piping. For diesel engines a pint 
of de-natured alcohol is an effective 
preventive against this. 

Particularly with direct injection 
engines, the engine temperature cannot 
be controlled by thermostat when the 
air temperature falls from 15 to 5 deg F, 
but good results have been obtained 
through the use of radiator shutters. 
Starting difficulties are common and 
separate engine heaters are sometimes 
used. These reduce the viscosity of the 
lubricating oil. The heating of buses 
is also a problem. Heat from the 
cooling system was generally sufficient 
with pre-combustion chamber engines 
but with direct injection the amount 
of heat available is insufficient. 
Separate heating devices are therefore 
necessary. 
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UP-TO-DATE 


BALL AND ROLLER BEARINGS 


LUBRICATION 


change. We 


Times change. Conditions 


used to say for instance, @ that the pur- 


pose of lubricating ball and roller bearings was to 


provide a protective coating for the rolling elements 


and race tracks—these being highly susceptible to rust 


—and to avoid friction between the separating cage and 


rolling elements. This is of course, still true, but there 


is now more to it! Nowadays, bearings are often called 


upon to work under heavy loads combined with high 


speeds, and sometimes in high ambient temperatures. Such 


conditions demand special lubrication arrangements. 


This booklet, a technical paper, deals with both oil 


and grease lubrication and provides characteristic 


bearing mountings with lubrication systems. 


TO ASSIST YOU IN GETTING 
THE BEST SERVICE FROM YOUR 


AE. 


PLEASE SEND ME A COPY OF YOUR BOOKLET 
“THE LUBRICATION OF BALL & ROLLER BEARINGS * 


NAME. 


BEARINGS post 10: 


THE HOFFMANN MANUFACTURING COMPANY LID. 
CHELMSFORD ESSEX 
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Maximum Ficduction — 
N°1O COMBINATION TURRET LATHE | 


best out of tungsten carbide, their metal removing 
capacity being limited only by the cutting tools used 


OUR FULL RANGE INCLUDES MACHINES 
HAVING CAPACITIES FROM IN. DIA. 
BAR UP TO COMPONENTS REQUIRING A Daimler Gearbox on Ward No 
SWING OF 35 INS. OVER THE BED COVERS 10 Combination Turret Lathes 


THE DAIMLER COMPANY 
Please write for particulars a 


COVENTRY 
e 


OAK BIRMINGHAM29 


ONE SELLY OAK 


[OPENSIDE) 
V © WITH VERTICAL 


OR VERTICAL AND 
HORIZONTAL HEADS 


7 FT. TRAVERSE 

© 3rr7ms UNDER SPINDLE 

L e TABLE SIZE TO SUIT 
INDIVIDUAL 

M | LLI NG REQUIREMENTS 

MACHINE 


GENT 


VICTORIA WORKS 
GORTON 


MANCHESTER Telephone EAST 1035 


K171 


86 AUTOMOBILE ENGINEER, April 1953 


717 
Ward machines are designed and built to get the 
BSS 
— dik 
ws68 


Precisely correct for your purpose... 


To make sure that Bury Felts will stand up to hard work and 


particular stress, samples of all these famous felts are 


rigorously and scientifically tested before leaving the factory. 


Each selected sample is stretched to test its behaviour 


under strain, and its conformity with the predetermined 


breaking point. This means that whatever use you make of 


Bury industrial Felts you can be sure they will give you the most 


reliable service. They can be die-cut, chiselled, punched, 


machined, and even ground. Put Bury Felts to work in filters, 


seals, washers, gaskets, buffing rollers, shock-absorbing 


mountings and cushionings—or in any one of the hundreds of 


different ways these versatile materials can be used. 


BURY 


Send your enquiries to: 
BURY FELT MANUFACTURING COMPANY LIMITED 
HUDCAR MILLS, BURY, LANCS. Phone: BURY 2262 (6 lines) 

or to the London Office: 3 Snow Hill, E.C.1 Telephone CENTRAL 4448 
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for 


every form of 


transport 


or ass. 


MARSTON EXGELSIOR LTD 


“(A subsidiary company of Imperial Chemical Industries Ltd.) LEEDS Tel: Leeds 37351 
MAR. 94. 


YOU 


can examine intricate engine 


castings when 


WE 
supply the equipment, the 


service and the advice 


SOLUS-S 
18.NEW CA 
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| RADIATORS ~ 
TD 
NON-DESTRUCTIVE TESTING 
‘Hollow anode X-ray tube for radiography in confined spaces. 
DISH STREET. LONDON WI. 
X-RAY. GAMMA RAY. ULTRASONIC. MAGNETIC. 
88 


-Centreless Grinding 


a fast method — 
finishine 
| parts 


B.S.A. centreless grinders deal rapidly and efficiently with work 
from 3/64" up to 63" diameter, either by the straight-through 
‘r plunge-cut method, leaving an excellent finish and main- 
taining a high degree of diametral and cylindrical accuracy. 
They handle a wide range of work sncluding taper, shouldered, 
special form and multi-diameter, as well as plain cylindrical. 


We shall be pleased to advise on their application to your work. 


Above, an example of work 
being ground on the B.S.A. 


A new sixty-four page booklet poe machine for work dias. 


covers the entire range of 


up to 64”. 


Right, grinding bottom 


B.S.A. Tools’ productions and bracket axies utilising a 
includes typical production | fond leading ster 
examples. A copy will be sent 
you gladly, on request. 


213 finished axles per hour. 


B.S.A. TOOLS LTD. BIRMINGHAM, ENGLAND 
Sole Agents in Gt. Britain : 


BURTON GRIFFITHS & CO. LTD., MARSTON GREEN, BIRMINGHAM 
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Every move the passenger makes, every move the 
vehicle makes, and every move you make on 
seating design, affects travelling comfort. 
TEXFOAM and HAIRLOK have been put 
to the most exacting tests under the severest 
operating conditions and have proved 
that seating problems can be overcome 
at the minimum cost. 
We shall be glad to collaborate with you 


on any seating problem. 


IDDESLEIGH HOUSE, CAXTON STREET, LONDON, S.W.1 
Telephone: ABBEY 6722 


Aluminium Alloy 
Castings by 


WILLIAM MILLS 
LIMITED 


g 180 75A 
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CEJ PLUG AND 
RING GAUGES 


are steadily increasing demand 
throughout industry. Their precision 
production and exemplary accuracy ensure 
complete satisfaction. 


CEJ TAPS 


Spiral Flute taps for blind hole 


tapping. Spiral Point taps for 


CEJ CIRCULAR 
CHASERS 


for producing outside 
and inside threads 
in all forms. 


through hole tapping. In each 


case only one tap is needed. 


The illustration shows the 
Minikator being used in the 
CE} Gauge Block Holder 
and base. 


(CIES Minikator 


A MICRO-INDICATOR especially designed for transferring 


dimensions and particularly suitable for indicating 


out-of-roundness or concentricity of machine spindles 


and for setting up components. 


Twisted strip amplification purely mechanical, without 


friction or slackness. Two measuring points supplied 


with every instrument. One providing a measurement 


range of -003” with -00005” dial graduations, the other 


providing a range of 006” with -0001” dial graduations. 


C LTD. PRECISION TOOLS 
ees AND INSTRUMENTS 


SOUTHFIELDS ROAD, DUNSTABLE, BEDS - TEL: DUNSTABLE 422/35 


DHB 
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it’s all 
very well but... 


When a pieceworker starts on ‘ifs’ and 
‘buts’ about press guards, it is time you 
asked UDAL about the famous ‘ Fastrip’ 
Synchronised Guards for increased 


97 APRIL — 8 MAY production and increased safety. The ‘ Fastrip’ 
“a” is worked by compressed air and guard 
See oun EXHIBIT | and clutch are synchronised to ensure 
oe eee split-second timing. Send for details today. 


J.P. UDAL 


INTERLOCK WORKS, 
COURT ROAD, 
BIRMINGHAM, 12 


Telephone : CALthorpe 3114 


matte” of / 


There are two kinds of interest. ‘The one—what one gets periodically in pecuniary gain 
from an investment. The other—what one gives constantly in practical service to one’s 
customers. Our own experience is that the latter type of “interest” can, paradoxically 
create a “capital sum” in terms of increasing goodwill and friendship amongst one’s 
customers, thereby leading to ever-increasing growth of business. 

After all, we are all human, and mutual trust and friendship is a priceless asset in 
successful business. 


[] SOUTH WALES FORGEMASTERS LTD 
GARTH WORKS TAFFS WELL © CARDIFE 


“Grams; FORGEMASTERS.” TAFFS WELL “Phone: TAFFS WELL 41/2 
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THIS MARK 
ON ALL VANDERVELL 
PRODUCTS 


VANDERVELL 


PRODUCTS LIMITED 


VANDERVELL PRODUCTS LTD: WESTERN AVENUE: PARK ROYAL: LONDON 


Smee's 
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ASSEMBLED 
AS ONE ONIT 


"SHAKEPROOF’ 
of Pre-assembled washer and screw units cut assembly 


Innounce 
SEMS costs by eliminating expensive hand assembly methods. 
; Pick up a SEMS and drive it, only one unit to handle, 

Registered Trade Mark 
it is as good as a third hand. You can’t forget the washer 


PRE-ASSEMBLED WASHER & SCREW UNITS 
THE “ SHAKEPROOF " LOCK WASHERS USED ON SEMS ARE MANUFACTURED BY BARBER AND COLMAN LTD., BROOKLANDS, MANCHESTER 


SEMS ARE AVAILABLE 10 BRITISH INDUSTRY FROM :—AcTON BOLT LTD., CHASE ROAD, ACTON, LONDON, N.W.10 
GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., BIRMINGHAM 18 e L.H. NEWTON & CO.LTD., 
NECHEILLS, BIRMINGHAM 7 e LINREAD LTD., STERLING WORKS, COX STREET, BIRMINGHAM 3 


r the road 


and are sure it’s the right type, size and finish for the 
job. No washer losses and SEMS save driving time, 


inspection, buying, stock-keeping and all handling time. 


he 


MOSS GEARS 


THE MOSS GEAR CO., LTD., CROWN WORKS, TYBURN, BIRMINGHAM, 24 


Phone ERDington 1661-6 Grams. “Mosgear Birmingham" 
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CAWLEY = lil IN 
BIRLEC-OGW FURNACES 


Carbo - nitriding replaces 


The BIRLEC-DOW furnace 
liquid cyaniding by a 


gaseous process, giving 


A gas-fired batch unit, enabling a 
equivalent cases at much wide range of components to be 


lower operating costs. heat-treated. 


With a greater penetration 


Totally enclosed, heating and quench- 


ratur i i 
rate, lower’ temperatures ing being carried out without 


can be used, thus reducing exposure to the air. 


distortion. 


+ Built-in atmosphere generator, cutting 


down floor space requirements. 


%& High heat storage 


efficiency, giving rapid 


temperature recovery 


with tresh charges. 


Efficient atmosphere 


circulation, permitting 


By exclusive arrangement 3 
with the American manu- | emcee dense loads of closely 


packed articles to be 
handled. 


facturing patentees, 
BIRLEC LIMITED 
have now added the 
DOW arbo-nitrid- 
| ing furnace to their 
wide range of heat- 
| treatment equipment. 


Semi-mechanised, re- 
ducing labour require- 
ments and providing 


good working con- 


ditions. 


Standard designs are available from 250 |b. 


per hour (carbo-nitriding with .003” 


case) upwards. Full design and operating 


data are available; may we send further 


details? 


BIRLEC LIMITED 


BIRMINGHAM 24 


ERDINGTON 


Sales and service offices in LONDON, SHEFFIELD and GLASGOW 
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GEAR TOOTH ROUNDING 
and CHAMFERING MACHINES 


Automatic Operation, High Produc- 
tion Rates on External and Internal 
Gears, Starter Rings, etc. 


We also manufacture Rotary Cam 
and Profile Milling Machines, Shore 
Thread Milling Machines, Multiple 


EN G | N EE R | NG CO LTD Drilling Heads and Machines, Tapping 
Machines, End Facing and Centring 
COVENTRY Machines, Special Machine Tools for 
‘PHONE : COVENTRY 88641 High Production. 


Rathbone] 1664 
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B.E.A. passengers ride with 


JAMES BOOTH ALLOYS 


As passengers step from the aircraft 
and board this new B.E.A. coach, they 
see James Booth light alloys used in 
two forms of transport. In the B.E.A. 
coach, Park Royal Vehicles Ltd. have 
used ‘ MG7’ in the body construction, 


These photographs are reproduced by courtesy of British European Airways. 
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in Coach and Aircraft 


/ 


taking advantage of the fact that it is 
non-rusting, pleasant to the touch and 
easy to fabricate. 

*MG7’ is one of a range of alloys 
manufactured by James Booth & Co. 
Ltd., which are widely used in the 
construction of road vehicles of all 
descriptions. The saving of weight cuts 
down fuel consumption and tyre wear, 
making a considerable reduction in oper- 
ating costs. The strength and resilience 
of the materials enables a vehicle 
to give longer trouble-free service. 


STREET WORKS 


ARGYLE 


JAMES BOOTH & COMPANY LIMITED 


BIRMINGHAM 
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TEISEN | 


CONTINUOUS TYPE 


MOULD FIRING FURNACES jj 


FOR INVESTMENT CASTINGS 
MODIFIED AUSTENAL PROCESS 


Gas or Oil Fired with 
Automatic Temperature Control 


View of Discharge End of a TEISEN 
Continuous Gas fired Mould Firing 
Furnace recently installed in impor- 
tant aircraft works 


TH. TEISEN, C.E. 


Furnace Engineer and Contractor 
KING’S NORTON, BIRMINGHAM, 30. 


Telephone: KINg’ s Norton 2284 (3 lines) 
Telegrams: “TETE, Birmingham."’ 


TEISEN 119 


8; CENTRE LATHE 


(960 R.P.M.) 


Designed and built 
for sustained production at high 
speeds, the new W & M 8” lathe has 
set a new high standard of performance 
and reliability. Specification includes : 


Rigid diagonal 
braced bed with additional stiffness pro- 
vided by one piece fabricated stee!l base. 


® Rapid selection of 
spindle speed with clear indication of 
desired speed. 


Totally enclosed 
auto lubricated quick change feed gear 
box with provision for metric module, 
diametrical, and fractional pitch thread 

cutting without recourse to multiplicity of 
The illustration shows the 
clean lines, accessible disposition : auto lubricated =. lever 
of all controls and robust construction . Pay selection of desired feed motion with 


of the W&M 84” Centre Lathe choice of coarse or fine to each motion. 
Large direct 


Mlustrated booklet will be forwarded on request aia reading dials to feed screws. 


WOODHOUSE MITCHELL 


(PROPRIET THO? Ww. WARD LTD) 


ONE BRIGHOUSE 627 (3Lines) WAK RD. - BRIGHO USE GRAMS WOODHOUSE, BRIGHOUSE 


WM /11 
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theres always 


for wherever you motor you'll find a 
LOCAL GIRLING SERVICE AGENT 
to keep your car 


WAY OUT AHEAD 


and Wheel Cylinders 


FACTORY LINED 
REPLACEMENT BRAKE SHOES 


REPLACEMENT DAMPERS 


GENUINE GIRLING SPARES 
and factory trained personnel to fit 
them efficiently 


GIRLING LIMITED 
KINGS ROAD * TYSELEY * BIRMINGHAM 11 
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OSOTITE 
LS 


Tested ana recommended by the 
Ministry of Supply (MVT Branchy 
Ref. No. VG.6/300/FIR for export 
to tropical countries. 


OSOTITE — the modern 
scientific sealing which has 
been proved by rigorous tests 

to be the perfect jointing for 
smooth surface and screw 
unions. OSOTITE is a simply 
applied, liquid compound, im- 
pervious to heat, petrol, oil, 
grease, water and steam which 
ensures in a few minutes a 


HIGH PRESSURE GAS, AIR or WATER-TIGHT JOINT. 


Write for full details and prices to : 


K BRANDS LIMITED | 


RD ROAD, WADDON, CROYDON, ENGLAND | 
DY DON 3171-2 j Cables: SLICKBRA, SOUPHONE, LONDON 


Machine tool precision on all slides and working 
parts so ensuring maximum accuracy in cutting. 


‘Grouped, easy-to-see, controls and gauges. 


One-piece Cutogen nozzles for trouble free cutting 
to close limits, 


Complete range of adjustment for templets. 

Oil bath drive for tracing head gears. 

All welded steel base and slag bin. 

Attachment for powder cutting stainless steel and 
automatic circle cutting attachment are optional 


extras. 


STANDARD MODEL €210 


DESIGNED AND MADE PERFECT BY 


THE BRITISH OXYGEN 
COLTD 


LONDON AND BRANCHES 
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DUALLOYS LIMITED - 
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Every process of manufacture of Spencer Tools, from 
® melting to finish grinding is under one control. This 
ee a close co-operation between steelmaker and toolmaker 


/ 


») ———~ _ guarantees the efficiency of the finished product. 


OLS 


— 


SPENCER 


FROM SPENCER STEELS 


STANDARD & 
SUPER GRADES 


SPENCER SPECIAL CUTTERS, REAMERS 
VELOS" HOBS, DRILLS, FILES 


High Speed Steel and Tools. 
‘TRIPLE CRESCENT "’ 

Alloy Tool Steels, Broaches, 
Stay Taps, Machine Parts, etc. 
**CRESCENT”’ 

Tool Steel and Tools. 


WALTER SPENCER & CO. LTD., CRESCENT STEEL WORKS, SHEFFIELD, 4 


Telephone: SHEFFIELD 25281 (2 lines) Telegrams: “CRESCENT SHEFFIELD a 


AND AT LONDON : BIRMINGHAM - MANCHESTER 


at all stages of manufac- 
ture ensures a trouble 
free product. .. . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 
by 


PARKER ST. BIRMINGHAN. 18. 


TELEPHONE: EDC baston.3607. 
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SPECIAL 


Very high Antiknock 
Sparkling Performance 


Petrol 


BENZOLE 


MIXTURE 


Smooth Running 
Extra Mileage 


use? 


GUARANTEED 


General I 
Superb Value 


There are no better quality petrols than those supplied by 


CLEVELAND 


THE SPECIALISTS IN 


MOTOR SPIRITS 


Pre-war motorists well remember what CLEVELAND QUALITY means. 
Others have a real treat to enjoy. It was no secret that each 
of the Cleveland Brands supplied in the nineteen-thirties was the most popular 
in its price group. Cleveland premium grades pay by increased 
miles per gallon, and add a pleasure to driving unknown for thirteen years. 


Try them for yourself! 
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Lusrication is more than a job that 
somehow gets done in spite of production 
demands on bene and machinery. Machine 
tools are producers of consistently good work 
only so long as they are serviced and lubricated 
correctly, understandingly and—most impor- 
tant of all—regularly. In fact, those new 
capstan lathes just installed in the Lower 
Shop can be written off in half the time if 
nobody cares about their Lubrication. At least 
we care and will most gladly give that expert 
guidance that reduces the number of oils in use 
at the same time as lubrication costs per 
machine/hour are cut. The idea is logical and 
not unattractive. Our Technical Representative 
in your area will explain. 


FOR MACHING TOOL LUBRICATION 


| GE NA. FLETCHER MILLER LTD. 


FOR MYDRAULIC 
SYSTEMS 


“ALMARINE 
~ FOR AML GREASE POLNTE> HYDE, Near MANCHESTER. Branch Works at London, West Bromwich & Glasgow 


FM95/MTL18 


ractured 
 MUSHET © Brands of Stee! 


Mushet Brands your 
slow wearing and excell 


~ LIMites 
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CONSULTANTS & TOOL MANUFACTURERS 


AIRCRAFT MATERIALS LTD., MIDLAND ROAD, LONDON, 


THE MODERN SYSTEM OF RIVETING 
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Success in our business depends 
largely on versatility, and we 
think we have achieved it. Our 
range of products is a wide 
one—from an All Metal House 
to a Microphone Crystal Holder. 
Our Research Development 
Department is available to the 
trade for assisting in the design of 
products to give the most 
economic method of production, 
and finishing, from our self 
contained factory. 

Give us the opportunity of 
quoting for your pressings and 


fabrications. 


METAL 


ADAMS BROS. & BURNLEY LTD. 


Elmgrove Road, Harrow, Middlesex. 


Telephone: Harrow 6411 (5 lines) 


How grit kept out 
Rover export engines 


When cars travel all over the world in a completely 
knocked down condition, grit is likely to get into the engines. 
The Rover Company Limited comes up against this problem 
every day. They beat it by sealing export engines with 
Permacel Cloth Tape. 

There are Permacel Cloth or Crepe Paper Masking 
Tapes for every job which requires masking before paint- 
Permacel Tapes stick 

They adhere to the 


ing, or protecting during transit. 
instantly and firmly to any surface. 
smoothest surfaces and follow the most irregular contours. 
And they always come away easily and cleanly. 

Permacel Crepe Paper Masking Tapes are ‘Double 
Bonded’, This Johnson & Johnson process permanently bonds 
the adhesive to the backing material. All Permacel Masking 
Tapes are, of course, unaffected by the chemicals and solvents 
normally used in paints and dopes, 


For samples and quotations write to 
(GT BRITAIN) LTO SLOUGH, BUCKS 
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You can stop scratching your head and muttering 
into your drawing-board. There aren’t any ifs or buts 
where Tru-Wel E.R.W. tubes are concerned. They 
behave exactly as they ought to behave. They do all 
that you want them to — and more! 

Some people buy straight lengths while others 


prefer us to manipulate them to their own special 
requirements. Either way you can be sure that every 
length is identical in strength, lightness, concentricity 
and composition — which all adds up to a smooth 
running production line with no hold-ups and no 
bottle-necks to bother you. 


Tru-Wel Electric Resistance 
Welded Steel Tubes 
Supplied in straight lengths 
from 4” od to 4%” o/d in 
gauges 22 to 6, or manipulated 


Tru-Wel Stainless Steel Tubes 


In straight lengths from }” 
o/d to 2” od in gauges 20 to 
12 or manipulated to measure, 
are made from most Aus- 


to your special requirements. 
Also available in a range of 
standard sections. 


tenitic Nickel Chrome Steels, 
and some Ferritic Nickel-free 
steels. 


TUBE PRODUCTS LIMITED, OLDBURY, BIRMINGHAM 
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Kadiator 


to your 
REQUIREMENTS 


We have had considerable experience in the 
economic production of radiator grilles in square 
or diamond wire mesh, and indeed for ten years 
we supplied the needs of one of the biggest 
companies in the trade. The above illustration 
reproduced by courtesy of Ford Motor Company 
Ltd. shows a typical example. We invite your 
enquiries for radiator grilles and other repetition 
wire panel work. 


MOSS’ WIRE MILLS LTD 


123 Greenwich South Street, London, $.£. 10. Tel.: TIOEWAY 3281 
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AMAL LTD - HOLDFORD ROAD - WITTON - BIRMINGHAM 6 


CYLINDER _| 
EyLINDER Large Diagrams 

SUREL u p to 


144” x 74” 


No complex 
electric 
cuits. Replace- 
ments are 
negligible. No 
glass compo- 
nents. Sim- 
plicity ensures ready ae and manipulation 
without special knowledge. Very large diagrams. No 
Photography, thus saving time and trouble. Calibration 
Lines can be recorded while 
taking Diagrams. 


DOBBIE M°INNES LTD 


Nwtreal & Instruments 
BROOMLOAN RD GLASGOW Swi 


Also at SOUTH SHIELDS ‘LIVERPOOL LONDON 
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RUBBER 
SUSPENSION 


THE BRAMBER ENGINEERING CO. LTD. 

SPRINGBOK WORKS WATERLOO ROAD CRICKLEWOOD LONDON | 

i». SWECEPHOWE GLA 5447-0 
sround bars - Crack detectior 


; 
ACTORIES: GLASGOW SOUTH WALE DEVON 
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FOR PLASTICS 
CONSULT.... 


PLASTICS 


for Aztecs 


to Zulus 


Now many are the customers 
Whom we supply with plastics, 
From Picts and Scots and Men of kent 


to Eskimos and Aztecs. 


The M.O.S. and C.V.A. 
Our list of names embraces 
While Vauxhall, Ford and A.C, Sphina 


Have put us through our paces. 


MURPHY too and REGE NTONE 
And others we can’t rhyme, 
All know that Ekco-moulded parts 
Will stand the test of time. 


We make a lot of plastic parts 
For Messrs. FRIGIDAIRE 
Whose ‘frigerators’ 

Keep food fresh 


And tasty everywhere. 


Our list of names include 

The G.P.O. and ARROW SWITCHES, 
ELCO Clocks and GOBLIN too, 

And RICHARD CRITTALI 

Which is 


— all we've room to mention 

In the space that we're allowed — 
But quite enough to prove 

That EKCO PLASTICS 

Do you proud 


% Send for our fully illustrated brochure 
entitled ‘ Plastics for Industry.’ 


Members of the British Plastics Federation 


COLE 270. 


SOUTHEND-ON-SEA ESSEX 


source>: 
emely 


. . . from the Productivity 
Team report on the Iron and 
Steel Industry, June 1952. 


THE IRON & STEEL Directory meets these requirements 
and provides much other information. The Directory 
sections give completely revised lists of British pig iron 
manufacturers and of 2,500 iron-founders, steel works, 
steel founders and makers, arranged geographically for 
the convenience of buyers. Contents also include: 
details of associations and institutions; technical data 
for engineers, metallurgists and iron and steel makers 
and users; classified list of manufacturers in the iron 
and steel and allied trades; list of some 385 products. 
The 350 pages of the Directory supply a wealth of 
information for all makers and users of iron and steel, 
and will prove invaluable in solving a diversity of 
problems. 


7th Edition. NOW READY. 25s. net. By post 25s. 8d. 


Obtainable from all booksellers or 
direct by post from the address below. 


& STEEL 
DIRECTORY 


The Louis Cassier Co., Ltd., Dorset House, Stamford St., London, S.E.1 


serving 
industry ... 


CARBON & ALLOY 
iN ALL STANDARD SECTIONS. ALSO 
SUPPLIED, FULLY HEAT TREATED, TO 
ENGINEERING SPECIFICATIONS. 


KIRKSTALL FORGE ENGINEERING L* LEEDS.5 


2821 
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ARMSTRONG 


2 
BEDFORD 


\ 


They all use 
Bonded Rubber to Metal Parts 


MANUFACTURED BY 


Firestone 


EXPERTS IN DESIGN 
AND PROCESS 


FIRESTONE Tyre & RUBBER Co. LtD., Great West ROAD, BRENTFORD, MIDDLESEX 
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for a sure way out 
of a fixing problem 


Ow bor 


CARR FASTENER CO. LTD. 
Stapleford, Nottingham. Tel: Sendiacre 2234 
Also: London, Birmingham, and Manchester 


lgnore this, 
and it may 
you money 


Faulty ignition, indifferent lighting, inefficient 
charging, all cause delay and consequent loss 
of money. At the first sign of any of these 
danger signals, do the wise thing, have your 
truck rewired with AERIALITE, the Safe, 
Dependable Auto Cable. 


AERIALITE LTD., STALYBRIDGE, Cheshire 


AERIALITE 


Safe, Dep endable 


Cary springs, made for all of road vehicles—from the private 
car to the heavy lorry—are of the highest quality and incorporate 
the skill and experience of over 100 years of spring making. 

For the quantity production of coil springs for car sus ion a 
modern factory has been equipped with facilities of the latest type 
including centreless grinding shot peening and crack detection. 


WILLIAM. E. CARY 
RED BANK +: MANCHESTER 


Telephone: DEAnsgate 7881 (10 lines). 
detegrams; CaryOank, Maucucser 
Also at 


SALFORD, GLASGOW, LONDON & COVENTRY 
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B.LF Birmingham 
April 27th -May 8th 
STAND No D409/308 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1 


M.273 
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introduce 


TWO NEW 


B.1681 VISIBLE BEADED ON THREE SIDES 
FILTER AND REINFORCED WITH 
FOR COMMERCIAL : 3 CANVAS THROUGHOUT 
VEHICLES 


A line filter with a 4” B.S.F 

HERMETIC RUBBER CO. LT 0. 
top for fitting to a bulk- 
head, witha bracket whichis HERMETIC WORKS - RYLAND ST - BIRMINGHAM 
with Gach. “Unit, PHONE EDGB*STON 09834 1895 GRAMS HERMETIC 
Ref Pipe Union 
No Size Type — 
BI681A Solderless 


20/- Ce Carobronze thin-walled 
RETAIL 


tubing for thin-walled 


1124 VISIBLE spring-shackle bushes 


FILTER 


FOR VEHICLES & 
STATIONARY 

ENGINES 

A line filcer with a fixing lug with as } e ECONOMY IN METAL 


hole for bolt 
No Union ECONOMY IN MACHINING 
124A 4” Solderless 

1124B Solderless combined with 
1124C Soldered 


1124D Soldered | 

. HIGH LOAD CAPACITY 
/ MAXIMUM RESISTANCE TO WEAR 
EXCELLENT PHYSICAL PROPERTIES 


— of course 


CAROBRONZE BRAND COLD DRAWN 
PHOSPHOR BRONZE TUBING 


Order through your local garage, but if you have 
any difficulty, contact the manufacturers :— 


BENTON & STONE LTD., ASTON BROOK STREET | 0245 


BIRMI Belmont Road, Telegrams: 
oct London, W.4. Carobronce-Chisk, London 
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The “HAC” Automatic Grinding machine is 
a massive, well designed tool providing ease 
of operation, high rates of production and 
extremely accurate product finishing. Made 
in three sizes each having a 16” swing, witha 
capacity of 48”, 60" or 72”. Each machine has 

a fully automatic grinding cycle by elec- 
trical and hydraulic power. There is a 

5” rapid wheelhead approach with 

four automatic variable infeed rates. 
Wheelhead bearings, wheeihead 

slides, etc., are supplied with 

automatic lubrication, and 

there is a drip feed 

system to the 

driving chain. 


SPECIFICATION 


Maximum length between faces of workheads ... 
Minimum length between faces of workheads .., 
Work centre height 

Maxi di ter of new wheel ... 


H.P. of wheelhead motor 

R.P.M. of wheelhead motor 

H.P. of hydraulic motor 

R.P.M. of hydraulic motor 

H.P. of workhead motor 

R.P.M. of workhead motor 

Starters Ane ... Aut tic type h 
separate control cabinet 


Table speed Infinitely variable from 
3°-180" per minute 

Plunge cut feed Infinitely variable 

Quick run back of 

wheelhead 


for full 
WAIL (Les 


Grd 


Scottish Agents: Drummond-Asquith Led., 175 West George Street, 
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‘WHILE PRODUCTION 
GOES ON 


You may fully recognize what a great help reglazing 
can be to production, by giving more daylight, yet hesitate to 
commission this work because you fear it may involve 
considerable loss of production time. If this is your fear, delay 
no longer—as we can carry out the whole of your re-roofing 
without stopping or slowing down your production for a single 


second! 


W. H. HEYWOOD & CO. LTD., 


HUDDERSFIELD. Tel. 6594 (5 lines) 


Branches at London, Manchester, Newcastle-on-Tyne, Belfast, Dublin, Leicester. 


Liverpool, Birmingham, Bristol, Plymouth, Nottingham, Glasgow and Edinburgh. 
ndh 787 


PRESSWORK AND ASSEMBLY 


WELDING 


BLANKING, DEEP DRAWING, 


| 
| 


Blanking up to 24” « 18”. Orentng up to 8” depth. 


All types of presswork up to 200 tons capacity. 


SAMUEL GROVES & Co. Lt. 


MUSGRAVE ROAD, HOCKLEY, BIRMINGHAM, 18 


Telegrams 


Telephone: 
Sevorg, B’ham 


NORthern 3634/5 


| @ FILAMENT RAYON 
| CORD V-BELTS NEW 
| AND STRONGER 
| 


@ LATEST DESIGN — 
‘HAINSWORTH 
Variable Speed Unit 


@ ‘FENNER’ TAPER- 
LOCK BUSHES 
AND PULLEYS 
— now extended to 
the ‘C’ groove range 


FENNER New 
DEVELOPMENTS 


@ MATCHING OF 
V-BELTS — see the 
“FENNER’ method 


SEE 
FIRE RESISTANT THEM AT 
| THE BLE 
BIRMINGHAM 
for service on STAND D.406 


underground 
conveyors 


J. H. FENNER & CO. LTD., HULL, YORKSHIRE 


Manchester Tyne ingham Sheffield Stockton-on-Tees Stoke-on-Trent 
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TIRELESS TILLER OF THE 
SOIL, the Ferguson Tractor pro- 
tects its engine against the weather 
with a bonnet of Birmabright, 
pressed out of tough rustless 
Birmabright BB3. 


LIGHTER... STRONGER... NEVER-RUSTING 


ring us your problems e e 
Our Technical Department will be glad to Birmabr1 ht 
answer, fully and frankly, any questions on 
the use of alloys and light metals in engineer- Registered Trade Mark 


ing or manufacturing processes, Please write 


at The Pioneer Aluminium-M agnesium A Hoy 


BIRMETALS LIMITED BIRMABRIGHT LIMITED WOODGATE WORKS - QUINTON BIRMINGHAM 32 Tel: WOODGATE 22¢3 


SM) 
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A range of special 
purpose steels designed 


for widely differing . 


ni industrial applications 


Dunéle steets 


The new Edition of the 
Dunelt Steels Catalogue, 
listing qualities, tests, treat- 
ments and analyses of the 
complete general range of Dunelt 

high quality special purpose steels 
will be sent on request. 


STAINLESS STEEL 


ALLOY STEEL 
une HEAT RESISTING 
Ls 


HOLLOW STEEL BARS 


DUNFORD & ELLIOTT (SHEFFIELD) LTD. 


ATTERCLIFFE WHARF WORKS, SHEFFIELD, 9 
Telephone Nos.: 41121 (5 lines). Telegrams: ‘‘Blooms, She‘field, 9" 
London Office: 54, Victoria Street, S.W.1 
esentntnaneaa Office: 25, Burlington Chambers, 118, New Streec. 


HIGH GRADE BOLTS 


COLD HEADED 
a first class performance ~ OR TURNED 


Wherever performance is of FROM 
vital importance, it is safer to 

specify Weston Oil Seals before- 
hand... to make certain of 
a first class performance. 


it is always safer to fit | 
WESTON OIL SEALS’ 
OF 


Write or phone for full information to -— 


STANDARD 


SCREWS 


BIRMINGHAM 


CHARLES WESTON E OD ETD BANK AS GREENS 
LONDON PENDLETON SALFORD 6 Phone PENDLETON 


HOLBORN 0414 


. LINDLEY & CO. LTD. 


ENGLERIELD. ROAD, LONDON, N.1. 
p.2s2i Phone CLISSOLD 0643 (4 lines) “Crams. BEAUVOIR, NORDO, LONDON. 


118 AUTOMOBILE ENGINEER, April 1953 


alll 
a 
| 
WE ON © BOLTS, NUTS 


the “machine tool” approach 


BIRLEC INDUCTION HEATING EQUIPMENT 
for hardening machinery parts such as cams, 
rockers, dogs, gears, shafts, pins etc. is designed to % 
match the overall production plan. i” 
Automatic, rapid work-handling with precise control of heating 
and quenching, ensure a high output of uniform parts with 


minimum labour and handling costs. 


BIRLEC LIMITED 
INDUCTION 


HEATING FERDINGTON BIRMINGHAM 24 
DIVISION 


Sales and service offices in LONDON, SHEFFIELD and GLASGOW 
sm/B.927.53a 


PRODUCTIVITY 


reduces our prices 


Such is the demand tor the world-renowned CLAYTON Flectric Hoists 
that the increased production involved has enabled us to make economies 
despite the general rise in costs, and without lowering the high quality 
which is synonymous with all CLAYTON products. 


We therefore have much pleasure in advising a reduction in the price of 


ali sizes and types of CLAY TON Electric Hoists. 


Send for Catalogue 


CLAYTON 


It’s child’s play with . . 


THE CLAYTON CRANE & HOIST COMPANY LIMITED 

IRWELL CHAMBERS EAST + UNION STREET : LIVERPOOL, 3 

Tel: CENtral 1141 (4 lines) Grams: CLAYMAG LIVERPOOL 
Represented in most principal countries. 
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All British Car Manufacturers use Bostik 
for one or more of these operations... 


@ Sealing piping between rear wing and body. 


The BOSTIK System of Adhesion includes Bostik 
Adhesives, Prestik, and Bostik Sealing Com- 
pounds developed to meet the motor industry’s 
never-ending demand for faster, cheaper, and 
more eflicient production methods. 


Sticking draught excluders to doors. boot lids and 
sliding roofs. 

Sticking anti-chafing strips under bonnet covers. 
Sticking running board rubbers to metal. 
Sucking stone guards to rear wings. 

Lining floors of boots and tool boxes. 


Drip mould Sealing. @ Sticking floor carpets. 


Sticking anti-drum felt, @ Bulkhead sealing. 


* The word * Bostik” is a registered trade mark of the 


B. B. CHEMICAL CO. LIMITED 


Ulverscroft Road, Leicester 


atic 
NES 


The Most Fositive 
Worm Drive 
he slots are pierced right 
through the band, thus 
affording the worm or. 
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LLS-ROYCE 


OIL ENGINES 


CAST-IRON 


“(CH ILLED-FACED) 


GLANCEY 


G-CLANCEY BELLE VALE HALESOWEN 


TELEPHONE: CRADLEY HEATH + 69411-2-3 


INDUSTRIAL 


FURNACES ~grectric 


OVENS 


Funditor Electric Furnaces are used for the efficient Funditor Electric Ovens assure maximum thermal 


melting of any metal up to a temperature of 950 F. efficiency, and Automatic Temperature Control, for all 
Heavy-duty elements arounc he crucible give uniform heat processing up to a temperature of 575 F. 
heat distribution. Correct heating, within fine toler- Forced air circulation can reduce certain process times 
ances, assured by Automatic Temperature Control. by 50”,,, or natural circulation may be employed. 
Efficiency combined with complete safety results in Ovens designed to permit wide variation of the stan- 
maintenance of accurate mel- dard range to suit individual 
ting points and subsequently temperature and capacity 


perfect casting. requirements, 


Send for 


Technical 
Literature 


Funditor Ltd 


3, WOODBRIDGE STREET, LONDON, E.C.1 


CLErkenwell 61:5/7 


RE-METALLING - BABBITTING SOLDERING CURING ORYING 
TINNING - DIPPING ETC. BAKING PRE-HEATING eTc. 
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% IN ALL METALS 


As specialists in the production of precision 
pressings for the leading automobile and 
commercial motor manufacturers we are 
well equipped to handle all your 
requirements. 


ALE. JENKS & CATTELL 
imited 


UNSURPASSED FOR PURITY, 
UNIFORMITY AND DURABILITY 


Phosphor Bronze RODS TUBES 


Chill Cast Rods & Tubes 4” to 10” 
diameter x 26” long in Gun Metal and 
Phosphor Bronze. 


TELEPHONE : 
WHYTE € COLLINS LID e107 
KELVIN WORKS: FENTON: STOKE-ON-TRENT | on. teen? 


DO YOU 
KNOW..? 


That there are 3,000 Plastics trade names? 
What is Polytetrafluorethylene? 

Every possible supplier for Materials, 
Products and Machinery? 


BRITISH PLASTICS YEAR BOOK 1953 provides a wealth of 
information on all branches of the Industry and sclves many daily 
preblems of buying, producing and selling. The volume is divided 
into the following sections: Review of Patents; New Companies 
Registered in 1952; Classified Guide to Plastics Material Suppliers ; 
Classified Guide to Plant and Equipment Suppliers and Services; 
Directory of Trade Names and Technical Terms; Names and 
Addresses of Firms; Associations, Consultants, etc.; Who’s Who 
in Plastics; Trade Associations; Technical and General Data. 
BRITISH PLASTICS YEAR BOOK will prove an invaluable 
friend during 1953... 


...order your copy to-day. 30s, mel. By post 315. 3d. 


All the answers are in 


BRITISH 


PLASTICS 
YEAR BOOK 1953 


From booksellers or from: Niiffe & Sons Ltd., Dorset House, Stamford St., London. 
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IN STANDARD SIZES OR be 
YOUR OWN SPECIFICATIO 


help you select a type 
itable to your 


Our catalogue will 
and size of chuck most su 


own needs. 


Write for your copy today. 


J. H. HUMPHREYS & SONS, BLACKRIDING ELECTRICAL WORKS, WERNETH, OLDHAM. PHONE: MAI 1651. 


Jets or nozzles... 
call them what yo 


ee we are specialists in their manufacture and can 
make them to any specification from 008” to 1” orifice 
in any metal. 


In addition to the Motor Industry some of the other 
trades for which we manufacture are the Aircraft 
Industry, Paint Spraying, Crop Spraying, Gas Heaters, 
Sand-Blasting, Bottle Washing Machinery, etc. 


Maybe you have a problem Jet or Nozzle —why not let 
us quote you? SEND FOR FULL DETAILS TO: 


SOUTH END, CROYDON, SURREY. Tel: CROydon 3158/9 
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Four-stroke diesel engine cylinder 
liner showing the 9.6425" bore 
Monochrome processed with per- 
fect oil control provided by 
the HONE YOHROME cellular 


surface, 


Resistance to wear 
OF 
DIESEL ENGINE 
CYLINDERS IS 


. .if they are Honeychrome processed by 


<u> STUDLEY ROAD, REDDITCH, WORCS 
Telephone; Studley 121.23 4 

22164A GLOVERS 

124 


P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business — not just a department. 
Please write for brochure on extrusions for the motor industry. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 lines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 


Fic 


atalogue You 


Now available. 


The New No. 97 BRITOOL fully illustrated catalogue 


in colour. 92 pages 104” » 84 Socket, Ring, Torsion 
Wrenches and other patterns of this world famous range. 


GET YOUR COPY NOW. 


Tool up with 


JENKS BROS. LIMITED, 
BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, STAFFS. 
_See our Stand No. D 532, British Industries Fair, Castle Bromwich. 


AUTOMOBILE ENGINEER, April 1953 


” 
— YD 
'® yyy 
| | WY, 
QV 
nave 
= 
q 
TLE 
Sz 4h 
S$ 
| 


your problem? 


Insulation? Protection? Silencing? Sealing? 


Simple or complex, Redfern’s will help to solve it. We have the 
experience, capacity and resources for economical bulk produc- 
tion of moulded components and extruded sections in natural 
and synthetic rubbers, and ebonite. Plan with all the knowledge 
of our technical staff at your elbow — we are always pleased to 
advise on the use of these versatile materials, and translate de- 
signers’ ideas into terms of efficient production. Send us your 
enquiries—we will do the rest! 

Literature is available describing our service — MOULDINGS .. . 
EXTRUDINGS . . . anti-corrosive LININGS & COVERINGS .. . FLOW 
FITTINGS (piping, cocks, tees, etc.,) . . . chemical-resisting 
UTENSILS . . . FABRICATED PARTS to specification. 

A request to add your name to our mailing list will keep you 
up-to-date with publications dealing with any of these items. 


RUBBER & EBONITE 


WILL HELP YOU SOLVE IT! 


MOULDINGS — EXTRUDINGS — FABRICATED PARTS AND UTENSILS REODFERN'S RUBBER WORKS LTD - HYDE - CHESHIRE 


Steel pipe flange has a 
diameter of 11” and a face width 
of 24". It was machined on the 
face and the outside diameter 
turned in 14 minutes on the 
Vertimax Twin Slide Vertical 
Chucking Lathe. 


The Vertimax can be adapted 


Vertical spindle. 
Air chuck. 
Differential hydraulic feed. 


Tool slide and hydraulic cylinders 

required. can be swivelled through more 
than 120. 

Occupies less floor space than any 

other machine of similar capacity. 


to many purposes where two 


simultaneous operations are 


| 


CHARLE 


CHURCHILL 


CO.LTD. 


COVENTRY ROAD SOUTH YARDLEY BIRMINGHAM, 25 
ALSO AT LONDON, MANCHESTER, GLASGOW AND NEWCASTLE-ON-TYNE 
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RETURNABLE 
C.K.D. CONTAINERS 


(now used by leading motor manufacturers) 


PACKING CASES 
PALLETS STILLAGES 
HARDWOOD BATTERY BOXES 
DRUMS tor CABLE, ROPE 
and BELTING 
REELS - SPOOLS - CENTRES 


WOODWORK and STEELWORK 
OF ALL TYPES 


The safe yardstick 
by which to 
measure is the DETAILS OF YOUR 


maker’s reputa- 
tion. Whether it ” 4 


be open spanners, ring spanners . THE EN - TOUT -CAS CO. LTD. 
or wrenches, those made by = SYSTON- - ------ - - - LEICESTER 
Garringtons assure you full measure : Phone: SYSTON 86169 

of quality. Merlin and Kestrel are = 

manufactured in Whitworth, 
American and Metric sizes, also the 


a 


new Unified Hexagon sizes. Magpie. 
Sizes across flats from {"» ~" to 


154". 


Write for 
Ilustrated lists. 


In thirty years and more we 
have designed and made alot 
of springs—good springs from 


springs at our fingertips, and 

there isn’t much we don't 1} 
know about them. Don't you 

think all that experience OF REQO/ITCH 
would be useful to you? 

Est. 1919 A.1.D. approved 


THE LEWIS SPRING CO. LTD. 


-GARRINGTONS RESILIENT WORKS, REDDITCH. 
Telephone : Redditch 720/1/2 
STON, STAFFS. and LONDON OFFICE : 
321 HIGH HOLBORN, W.C.1 Telephone : Holborn 7479 & 7470 
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all plain 
Sailing 


Modern machinery and methods 
keep capstan and automatic 
productions and sheet metal 
pressings flowing to you on time, 
at a price you will like. 


GRIFFITHS, GILBART, LLOYD & CO. LTD. 
EMPIRE WORKS, PARK ROAD, BIRMINGHAM 18 


TEL: NORthern 6221 


ON Ov. Tinned & Leadcoated Sheets 


BRAND 


The illustration by courtesy 
of Dennis Bros. Limited 
shows a petrol tank made 
from ‘London’ Brand 
sheets. 
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Motor manufacturers 
use ‘London’ Brand 
sheets for radiator 
tanks, silencers, body 
panels, mudguards, 
and other parts of 
private and commer- 
cial vehicles. 


Ss . 
Wigs 
Aid, 
—— — (WEN 
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| 
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L L = 
Wellin, , Leyton, London, E.10. ‘Tel : LEYtonstone 2281-2 
ellington Road, Leyton, London, E.10. «Tel: tonsta - ee 
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Properties 
and temper 
In 
SPARK PLUG ALLOYS 


GIVING THE BEST MANUFACTURING CONDITIONS 


Spark plug alloys are no great problem in melting 
or rolling or drawing. But to provide a wire with 
just those physical properties and temper that a 
spark plug manufacturer requires demands some- 
thing more than normal knowledge and normal 
care. 


Round wire must have, besides a clean smooth 
surface, enough softness for the wire to function 
satisfactorily in a stamping machine, yet with the 
stiffness necessary for feeding into the machine. The 
right combination is very critical. 


Flattened wire must have good weldability and 
ductility, with a stiffness that will ensure a proper 
spark gap being maintained over a long period. 
We think we can help you with your own spark 
plug wire problems. 


BRITISH DRIVER-HARRIS co., ttp 
MANCHESTER 15 


‘THE ELECTRICAL ALLOY DATA BOOK’ 


This is a most useful general reference. 
Copies on request. 


There's gold in them thar hills . . . if you know where to find it. If 


you don’t mind leaving your wife and children for seven years at 


a stretch, getting a bullet through the lobe of your ear, nearly dying 


of thirst and finally dying of heart-break. There’s gold... 


But wait. Many manufacturers use solvents in the course of 


their process. Volatile solvents, expensive solvents. And for some 


reason we can’t quite understand they let them float away into the 


atmosphere. Why, dang it There’s Gold in the air! for the man who 


hears about Active Carbon and Solvent Recovery, and hollers for 


SUTCLIFFE SPEAKMAN 


AND COMPANY LIMITED, LEIGH, LANCASHIRE, TEL: LEIGH 94, 
LONDON OFFICE: 2 CAXTON ST., WESTMINSTER, S.W.1, TEL: ABBEY 3085 


@ Highest Quality 

@ Good Deliveries 

@ Closest Co-operation 
at all stages of 


Design and 


Manufacture 3 

| GEORGE 

| WEARING 
| ow i Carters Green Foundry, West Bromwich | 


Established 1850 


Phone : WES 0092 


NITRIDED 


NITRALLOY 
STEEL 


OPTIMUM HARDNESS & STRENGTH 
Particulars from 


NITRALLOY LIMITED 


25, TAPTONVILLE ROAD 
SHEFFIELD 10 


Telephone: Sheffield 60689 Telegrams: Nitralloy, Sheffield, 
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TIMES CHANGE!! 


—and so do methods of 


ABRASIVE CLEANING 


4 ILGHMANs 


have been specialists in the field of abrasive cleaning, 
for many years, during which time our plants 
have always been to the forefront of modern design. 
We do not know whether the old coach-builder 
used one of our plants, we should hardly think so, 
but we do know that the Bristol Aeroplane Co. Ltd., 
builders of the famous BRISTOL cars, find them 
invaluable in cutting down on cleaning time and ob- 
taining a better finish on their castings, forgings, etc. 


Let us solve YOUR cleaning problems! 


BROADHEATH, NEAR MANCHESTER 
Telephone : ALTRINCHAM 4242/7 


AGENTS : 
MIDLANDS : R. J. Richardson & Son Ltd., Commercial Street, Birmingham 
SCOTLAND : Balbardie Ltd., 110, Hanover Street, Edinburgh. 


ity retained 


The PBM reputation for supplying quality castings and 
completely finished products is carefully maintained. 
Another new factory extension enables us to offer to new customers immediate supplies—identical 
to those upon which the PBM reputation has been built. We invite you to call and inspect 
these latest PBM Castings, Machining and Assembling facilities. 


TILGHMAN’S PATENT SAND BLAST CO. LTD. 6 
LONDON OFFICE : Brettenham House, Lancaster Place, Strand, W.C.2 YEN 
Increased production bers age 

Z 

PERRY BARR METAL COMPANY WORKS GREAT BARR BIRMINGHAM 
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We can solve your 
Soldering and 
Brazing problems 


The photograph shows one equipment 


from our range. Send us your problems 


so that we may put our experience, 
backed by the. services of an Applica- 
tions Laboratory, at your disposal 


“STANELCO” ELECTRO-GAS EQUIPMENT is low in 
capital cost and economical to run. The machine operates 
from the normal mains gas supply and factory airline. A 
range of burners, to provide any heat pattern with a flame 
temperature up to 1,500°C. can be fitted. Push button 
action. Timed heating period. Accurate control. Suitable 
for unskilled operators. Quickly reset for change in jobs. 
Suitable for Soldering, Brazing, Hardening, Annealing. 


TYPICAL APPLICATIONS 


Soft Soldering : 
hypodermic needles. 


Fuses, cans, cigarette lighters, 


Silver Soldering : Feed pipe fittings, kettle elements, 
tricycles, radiators, turbine blades, tubular furniture, 
household water fittings. 


Brass Brazing : Engine fittings, bicycles 
Copper Brazing : Tungsten carbide tool tips 
Annealing : Copper pipes prior to bending 
Normalising : Chain links, steering columns 
Hardening : Saw teeth and bearings. 


We also stock High Frequency Induction and Dielectric 
Generators : Resistance Soldering Machines and Handtools ; 


Electric Soldering Irons ; Solder. 


Standard Telephones and Cables Limited 


(HEAT TREATMENT GROUP) 
INDUSTRIAL SUPPLIES DIVISION 
FOOTSCRAY SIDCUP KENT 


Enquiries to 


130 


In 6 grades from soft to 
rock hard, and 4 qualities 
from medium grey to 
superfine, high quality 
white, our range of polish- 
ing bobs includes the ideal 
wheel for every class of 
work. Send today for our 
free, illustrated brochure. 


With greatly increased 
factory capacity we are 
now able to offer quick 
delivery 


27 APRIL MAY 
CASTLE BROMWICH 


Stand No. 
D 138 
Please send all enquiries to Head office and Works :— 
COOPER & CO., (B’HAM) LTD., BRYNMAWR, BRECONSHIRE 


Telegrams : Felting, Brynmawr.”’ 
Little King Street, Birmingham. 


Telephone : Brynmawr 312. 
Registered Office and Works : 


MEKELITE 
GEARED 
INDUSTRIAL 
LIGHTING 
UNITS 


For wall, bench or machine i logue sent free on request. 


MEK-ELEK 


17, Western Road, Mitcham, Surrey. 


‘Anderton 


Many Sizes 
FROM STOCK 


Complete Range 
from 4” to 8” 
and 4mm. to 200 mm. 


CLIPS 


Write or phone: BINGLEY 2351 
ANDERTON SPRINGS LTD. 
Bingley, Yorks. 


n.dh.1051 
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The INTAL DRILLS you use to- 
day are better drills than those you 
purchased a year ago. The quality 
of INTAL DRILLS 
as metallurgical and engineering 


improves 


techniques advance. This is the 


reason why INTAL DRILLS give 
you economic speeds and assist 
you in cutting your drilling costs 
to the very minimum and in 
maintaining maximum output on 


a tight production schedule. 


REAMERS 
MILLING CUTTERS 


‘DRILL LIMITED | 
SHEFFIELD 3 


THE INTERNATIONAL TWIST 
INTAL WORKS WATERY STREET 


Telephone 23072 - 
legrams “Fluted” Sheffield. 
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CLASSIFIED ADVERTISEMENTS 


RATE 44. per word, minimum 4/-. Each 
paragraph charged separately. Box number 
$ words—plus 1/-. Advertisements for the 
May, 1953, issue should be to hand not later 
than first gon April 29th. No responsibility 
accepted for errors. 


The engagement of persons answering these 
advertisements must be made through the local 
office of the Ministry of Labour «nd National 
Service etc. tf the applicant is a man aged 
18-64 or a woman aged 18-59 inclusive, unless 
he or she or the employer is excepted from 
the provisions of The Notification of Vacancies 
der, 1952 


SITUATIONS VACANT 

I RISTOL Aeroplane Company require Senior 

Designer-Draughtsmen for work on Guided 
Weapon Applicants must be 
experienced in the design of automobile or aero 
engines ox other precision engineering projects. 
Engineering degree or H.N.C. desirable, but 
evidence of applied creative ability will receive 
first consideration. Good salary, Superannuation 
Scheme, etc. Applications stating age, qualifica 
tions and experience to the Personnel Manager, 
The Bristol Aeroplane Company Limited, Engine 
Division, Filton House, Bristol. [4635 


Draughtsmen required. Must be 
with Automotive Vehicle design 
and preferably have attained Higher National 
Certificate standard, Progressive positions for 
suitable applicants. Apply in writing giving full 
particulars to Douglas Equipment Limited, 
Kingsditch Lane, Tewkesbury Road, me 

4641 


ESIGN 
I ) 


"TECHNICAL Sales Representative required 

by medium Engineering Company in London 
area specialising in gears and precision work. 
Knowledge ind experience in general engineering, 
vehicle and aircraft industries using transmission 
gears desirable. Apply stating age, experience, 
ualifications and details of positions held with 
their respective remunerations. Box 5696 c/o 
Automobile Engineer. [4645 


W ORKs Manager required by small Com- 
mercial Vehicle manufacturing firm. Appli- 

cant must be conversant with vehicle design and 
production methods, and have attained Higher 
National Certificate standard or similar qualifi 
cations. State full details of experience. Box 
5693 c/o Automobile Engineer. [4642 
[RAUGHTSMEN, Senior, required, experi- 
enced in Autumobile Engine, transmissions and 
chassis work. Superannuation Scheme. Appli 
cations giving qualifications, age and experience 
to. Employment Manager, Morris Commercial 
Cars Ltd., Adderley Park, Birmingham, 8. [4650 
H!GH salary paid to Senior Design Draughts- 
man, fully experienced in the design of 
Pneumatic Tools and Accessories, required by 
rogressive light engineering company, 35 miles 
pane Superannuation Scheme, five-day week, 
sports club, etc. Write in first instance, givin 
details of age, experience and salary required 
All replies treated in strictest confidence Box 
6307, c/o Automobile Engineer. [4651 


BALL & ROLLER BEARINGS 


Needle 
Bearings 


Quick Delivery 


INSLEY LTD 


21-22 Poland St., London W.1. GER 6104 & 2730 


Steel 
Balls 


JOINTS 


for the AUTOMOBILE 
INDUSTRY 


ification 
Made to customer $ specificatio 


in any quantity. 
For precision part 
in any metal, part 
which are not prod 
cold head or roll threa 
consult the 
machinists. 


M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY ~- BIRMINGHAM 


s from the bar 
icularly those 
uced by the 
ded process 
pecialist 


Telephone: Broadwell 1115 (4 lines) and 1757. 


HARFORD STREET, 
BIRMINGHAM, 19. 
Manufacturers of Plain Bearings in Gun 
Metal Steel and White Metal. 


Tel. Nos: NORthern 2024-5 
Tel. Add: “Antifric’’ ‘Phone, Birmingham, 19. 


SITUATIONS VACANT 
EVELOPMENT Engineer required by large 
Motor Cycle Manufacturing Company in the 

Midlands. Applicant should have had a sound 
engineering training and comprehensive experi- 
ence in the automotive sphere. The appointment 
involves taking full charge of the experimental 
department and the direction of a smali staff. 
Details of age and past experience to The 
Secretary, Triumph Engineering Company Ltd., 
Meriden Works, Allesley, Coventry. 


DOWER Steering. Excellent opening for fully 
qualified Engineer to take entire charge of new 
department of well known firm to produce and 
market fully proved system of power assisted 
steering gear for automotive vehicles. Write in 
confidence to Box 6308, c/o Automobile Engineer 


[DESIGN Draughtsman — experience of commer- 
cial automobile design preferable, H.N.C. 
standard, for work on extensive development 
programme including Petrol, Diesel and Battery 
Electric Mechanical Handling Equipment, Ancil- 
laries and Battery Electric Road Vehicles. 
DETAIL Draughtsman.- experience in detailing 
for medium quantity production of commercial 
automobile components in con,unction with the 
above programme. 
‘OPYWRITER -for technical specifications and 
‘ instruction manuals. 
Goop canteen available, contributory Pensions 
A Scheme. Apply in writing only to Chief 
Designer, Austin Crompton Parkinson Electric 
Vehicles Ltd., Webb Lane, Hall Green, 
Birmingham, 28. [4654 
PATENTS 


T is desired to secure the full commercial 
development in the United Kingdom of British 
Patents Nos. 633,018 and 632,429, which relate 
to “Door Lock Structures,’ ““Damping Devices,” 
either by way of the grant of licences or other- 
wise on terms acceptable to the Patentee 
Interested parties desir.ng copies of the patent 
specifications should apply to Stevens, Langner, 
Parry & Rollinson, 5 to 9%, Quality Court, 
Chancery Lane, London, W.C.2. [4652 
THE Proprietor of British Patent No. 594687, 
entitled Radial Pressure Clutch,” offers 
same for licence or otherwise to ensure practical 
working in Great Britain. Enquiries to Singer, 
Stern & Carlberg, 14, East Jackson Boulevard, 
Chicago 4, Illinois, U.S.A. [4640 


BUSINESS OPPORTUNITIES 
WELL-KNOWN Engineering Company with 
extensive machine shops and _ foundry 
facilities, is seeking new ideas, or the new and 
more efficient application of old ideas, in 
mechanical, hydraulic or automotive engineering. 
Designs should be covered by patents and sub- 
missions are invited preferably from individual 
designers seeking production facilities. 
REPLIES to this advertisement must be from 
principals only and should be sent in the first 


place to: 

DDEVELOPMENT,” c/o Peat, Marwick, 

Mitchell & Co., Lombard House, Great 
Charles Street, Birmingham, 3. 

LL correspondence will be dealt with in the 

4% strictest confidence. [4655 


COTTON BAGS 


FOR SPARE PARTS Etc. 


Walter H. Feltham & Son Ltd 


Tower Bridge Road 
LONDON, S.E.1 


Imperial Works, 
Telephone : HOP 1784. 


Get GRIP on Things 
FORTIS 


( VICE / 


FORTIS Toots LTD STATION ST., BIRMINGHAM 5 
—————or your local dealer —--——_— 


ALL TYPES NEW USED. 


ASK for LISTS. 


EDWARDS HOUSE, 
359-61, EUSTON RD., LONDON 


Phones : EUSton 4581 & 3771 


and Lansdowne House 
1, Water St., Birmingham, 3 
(CENtral 7606-7) 


Approved. 


CONSISTENT ACCURACY... 
precibion aute-lurned para 


Trouble-free assembly is guaranteed by first class workmanship 
and modern plant. Quantity production of parts turned to your 
own specification, up to a maximum diameter of 14”, A.R.B. 


NORTHERN AUTOMATIC SCREW CO. LTD. 


GOLF ROAD-HALE-ALTRINCHAM-CHES- PHONE: ALT-2184-2497 


| 
7 THE ANTI-FRICTION BEARING CO. LTD., 
; SHEET METAL MACHINERY - MACHINE TOQLS - WOODWORKING MACHINERY 
lid 
D3 


IS SIMPLE AND SURE 


Even when too fine to be detected by any normal 
inspection method, surface cracks can be discovered 
immediately with Metrovick magnetic crack detection 
equipment. Developed primarily for practical tests 
on components produced in the company’s own 
factories, ranging from large forgings to small 
pinions, this Metrovick equipment is very simple in 
operation. Use is made of a special magnetic fluid 
which, after passage of the magnetising current, 
enables all cracks to be seen with the naked eye. 
Most requirements in industry can be met from the 
standard range of Metrovick crack detectors. 
Special equipment can, however, be made to order. 


The Metroflux Type ‘“S” universal magnetic crack detector is : : : 
an extremely flexible umit. It is of great value for esting Please write for full technical details. 
components of large size or awkward shape, and for routine 

testing of mass-produced components. 


METROPOLITAN-VICKERS ELECTRICAL COMPANY LIMITED, TRAFFORD PARK, MANCHESTER, 17 
Member of the A.E.I. group of companies 


WOES Magnetic Crack Detectors 


But YOU CAN HAVE 
the many henefits 


DRAUGHT EXCLUDERS 
HIDEM BINDINGS 
WING PIPINGS 

WELTINGS ETC. 


‘ 


‘ 


H. G. GRAHAM & SON LTD. 


CAMCOL HOUSE, DORRINGTON STREET, LEEDS 2 


Factories 

19/21, DORRINGTON STREET | 

and Perseverance mits, | LEEOS 
Tel 22841 (2 Lines) 


Telephone Clerkenwell 9130 


Resident{ Representative :— Mr. D. A. ATKIN, 9, Queens Road, Coventry. Te/.: 5038/9. 
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The High Duty, 
General Purpose Oil 
used from Automatics 
to Broaches. 


PHONE: LONDON WHITEHALL 
0484 OR BIRMINGHAM-PRIORY 
2570 FOR OUR TECHNICAL 
SERVICE 


STRAIGHT CUTTING 


OILS 


Photo by Courtesy of 
Kirkstall Forge Lid 
of ther “Bar 
Automatics.” 


at KIRKSTALL FORGE 


The use of SULFLOID ensures : — 
% Extreme Film Strength 4% Maximum Tool Life 
% Improved Tool Bite Superior Surface Finish 


No Swarf—Welding Minimum Cycle Time Fewer Operations 


ALBEMARLE STREET, LONDON. 
Works: LONDON (Phone: EAST 1788) 


WOLVERHAMPTON (Phone: 22591) 


MAYFAIR 6161/2/3 
BATLEY, YORKS (Phone: BATLEY 1271) 


INDEX TO MANUFACTURERS’ 


PAGE 
AC-Delco Division of General 

Motors, Lid 9 
Acheson Colloids, Lid. 62 
Adamant Engineering Co., Ltd. 47 
Adams Bros., & Burnley, Lid. 106 
Aluminium Bronze Co., Ltd. 131 


Amal, Ltd 108 


Amber Chemical Co., Ltd., The 134 
Anderton Springs, Ltd. : 130 
Andre Rubber Co., Ltd : 65 
Angus, George, & Co., Ltd. : 81 
Anti-Friction Bearing Co., Ltd., 

Archdale, James & Co., Ltd. . 28 
Automotive Products Co., 

Ltd. 5,6,7,8 

Barber & Colman, Lid. .. 94 
B.B. Chemical Co., Ltd. 120 
Beck Koller (England), Ltd ; 72 
Benton & Stone, Ltd. .. 
Birlec, Ltd. 95, 119 
Birmetals, Lid. . . 
Birmingham Aluminium Casting 

(1903) Co., Ltd Cover iv 
Booth James & Co.. Ltd, a 97 
Bound Brook Bearings (G.B.), 

Bramber Engineezing Co., Ltd., 

The .. .. 109 
British Driver-Harris Co., Ltd, 128 
British Electrical Development 

Association 26 
British Oxygen Co., Ltd., The 100 
British Plastics Year Book - i 
B.S.A. Tools, Ltd. 89 
Burton Griffiths & Co., Ltd. 89 
Bury Felt Mfg. Co. i 87 
Bushing Co.,Ltd, The 53 

42,43 


Cape Asbestos Co., Ltd., The 
Carborundum Co., Ltd., The . . 38 
Carobronze, Lid. 


Carr Fastener Co., Ltd. 112 
Cary, Wm. E., Ltd 112 
Cassel Cyanide .. 40 
Churchill, Charles & Co., Ltd. 125 
Clancey, G., Lid 
Clayton Crane & Hoist Co., 
Clayton Dewandre Co., Ltd. .. 83 
Cleveland Petroleum Co., Ltd. 103 
Climax Molybdenum Co. 
Europe, Ltd = 
8 


Cocker Bros., Ltd. 


PAGE 
Cole, E. K., Lid 110 
Collier & Collier, Lad ‘ 120 
Consolidated Pneumatic Tool 

Co., Ltd ca 30 
Cooper & Co. (Birmingham), 

Ltd 
Coopers Mechanical Joints, Ltd. 75 
Council of Ironfoundry Associ- 

ations, The Cover iii 
Coventry Motor Fittings Co., 

Led. . 19 

Dale, John, Ltd 25 
Dartmouth Auto-Castings, Ltd. 56 
Desoutter Bros., Ltd . 57 
Dobbie, McInnes, Lid . 108 
Doncaster, Daniel, & Sons, Lid 69 
Dowty Seals, Ltd 63 
Dualloys, Lid . 101 
Dunford & Elliott (Sheffield), 

Ltd. 118 
Dunlop Rubber Co., Ltd 27 

Edwards, F. J., Ltd 132 


English Steel Corporation, Ltd. 
Cover ii 
Enthoven Solders, Ltd ; 58 


En-Tout-Cas Co., Ltd. 126 
Feltham, Walter H., & Sons, Ltd. 132 
Fenner, J. H. & Co., Ltd 
Ferodo, Ltd 7 


Firestone Tyre & Rubber Co., 
Fischer Bearings Co., Lid 
Fletcher, Miller, Ltd 
Fortis Tools, Ltd 
Fuller, Horsey, Sons & Cassell 96 
Funditor, Ltd 


Garringtons, Lid 126 
Gas Council, The 82 
Girling, Ltd 99 
Glacier Metal Co., Ltd., The .. 46 
Graham, H. G., & Son, Ltd 133 
Griffiths, Gilbart, Lloyd & Co., 

Groves, Samuel & Co., Ltd 116 

Hairlok Co., Ltd., The 90 
Harper, John & Co., Lid 71 
Herbert, Alfred, Ltd 15 
Hermetic Rubber Co., Ltd 114 
Hey Engineering Co., Ltd es 96 
Heywood, W. H. & Co., Ltd. 116 
Hoffmann Manufacturing Co.. : 

8 


Ltd., The 


PAGE 

Holroyd, John & Co., Ltd. 76 

Humphreys, J. H. & Sons 

L.C.L. (Marston Excelsior, Ltd.) . . 88 

1.C.1. (Metals), Ltd... co 

Insley (London), Ltd. 
Internationa! Twist Drill Co., 

Iron & Steel Directory 110 

Jackson, H., Ltd s 17 
Jenks Bros., Ltd. 
Jenks, A. E. & Cattell, Ltd. .. 122 
Jessop, William, & Sons, Ltd. 23 
Johansson, C. E., Ltd. .. os 91 
Johnson & Johnson (Great 
Britain), Ltd. 106 
Kendall & Gent, Ltd. oe 2 86 
Kirkstall Forge Eng., Ltd. 
Lewis Spring Co., Ltd., The 126 
Lindley, C., & Co., Ltd. 118 
Marbaix, Gaston E., Ltd. 59 
Marshall, C. & C., Ltd. 124 
M.C.L. and Repetition, Ltd. 132 
Meddings, W. J., Ltd. .. 45 
Mek-Elek Engineering, Ltd. 130 
Metalastik, Ltd. 77 
Metropolitan-Vickers Electrical 

Midland Mechanical Develop- 

ments, Ltd. .. 34 
Midland Motor Cylinder Co., 

Ltd., The 29 
Mills, William, Ltd. 90 
Monks & Crane, Ltd. 9 
Monochrome, Ltd. 124 
Moss Gear Co., Ltd... 94 
Moss Wire Mills, Ltd. . . 108 
Murad Developments, Ltd. 70 

Newall, A. P. & Co., Ltd. 10 
Newall Group Sales, Ltd. 115 
Newton, L. H. & Co., Ltd. 24 
Nitralloy, Ltd. .. 
Northern Automatic Screw Co., 

Osborn, Samuel, & Co., Ltd. 104 

Perry Barr Metal Co., Ltd. 129 
Pollard Bearings, Ltd. .. 41 
Pollock & Peel, Ltd... 123 
Pyrene Co., Ltd., The . . 21 

Ransome & Marles Bearing Co., 

Led. .. 44 
Redfern’s Rubber Works, Ltd. 125 
Renold & Coventry Chain Co., 

Ltd., The 12 


ANNOUNCEMENTS 


R.T.S.C. Home Sales, Ltd. 36 
Rubber Bonders, Ltd. . . 52 
Rubery, Owen & Co., Ltd. 48 


S. & D. Rivet Co. 
Sheffield Twist Drill & Steel 
Co., Ltd., The : Cover i 


Shell-Mex & B.P., Ltd. as 13 
Shimwell & Co., Ltd. .. 
Silentbloc, Ltd. 37 
Simmonds Aerocessories, Ltd. 4 
Simms Motor Units, Ltd. : 60 
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SPECIALISED ATTENTION 


* Dear Sirs, 
For the past ten years we have obtained the castings for our Much of sur cosas eeiieiaia ts 
Mark 16 metal spraying pistols from you. The vital close- the result, we believe, of the specialised 
grained structure with freedom from porosity are essentials attention given by every department 
d throughout every stage of production. 
to our product, and are the basis of a precision tool. The In addition, Birmal offer you a Design 
high standard of finish which we are able to obtain has been Consulting Service, unbiassed assist- 
extremely satisfactory to ourselves and our customers in all ance in selecting alloy and casting 
ie process, and a wide choice of specifi- 
parts of the world. cation. All of which extra facilities 
METALLISATION LIMITED are part of the Birmal Service. 
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